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DATA HANDBOOK SYSTEM

To provide you with a comprehensive source of information on electronic compo-
nents, subassemblies and materials, our Data Handbook System is made up of three
series of handbooks, each comprising several parts.

The three series, identified by the colours noted, are:

ELECTRON TUBES (9 parts) BLUE
SEMICONDUCTORS AND INTEGRATED CIRCUITS (5 parts) RED
COMPONENTS AND MATERIALS (5 parts) GREEN

The several parts contain all pertinent data available at the time of publication,
and each is revised and reissued annually; the contents of each series are summa-
rized on the following pages.

We have made every effort to ensure that each series is as accurate, comprehen-
sive and up-to-date as possible, and we hope you willfind it to be a valuable source
of reference. You will understand that we can not guarantee that all products listed
in any one edition of the handbook will remain available, or that their specifications
will not be changed, before the next edition is published. If you need confirmation
that the published data about any of our products are the latest available, may we
ask that you contact our representative. He is at your service and will be glad to
answer your inquiries.

772 9287



ELECTRON TUBES (BLUE SERIES)

This series consists of the following parts, issued on the dates indicated.

Part 1

Transmitting tubes (Tetrodes, Pentodes)

Part 2

Tubes for microwave equipment

Part 3
Special Quality tubes

Part 4

Receiving tubes

Part 5
Cathode-ray tubes
Photo tubes
Camera tubes

Part 6

Photomultiplier tubes
Scintillators
Photoscintillators

Part 7

Voltage stabilizing and reference tubes
Counter, selector, and indicator tubes

Trigger tubes
Switching diodes

Part 8

T.V. Picture tubes
Part 9

Transmitting tubes (Triodes)
Tubes for R.F. heating (Triodes)

January 1971

January 1971

Associated accessories

February 1970

March 1970

Miscellaneous devices

April 1970

May 1970

Photoconductive devices
Associated accessories

June 1970

Radiation counter tubes
Semiconductor radiation detectors
Neutron generator tubes
Associated accessories

July 1970
Thyratrons
Ignitrons
Industrial rectifying tubes
High-voltage rectifying tubes

August 1970

January 1971
Associated accessories
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SEMICONDUCTORS AND INTEGRATED CIRCUITS (RED SERIES)

This series consists of the following parts, issued on the dates indicated.

Part 1 Diodes and Thyristors

General

Signal diodes

Tunnel diodes

Variable capacitance diodes
Voltage regulator diodes

Part 2

General
Low frequency transistors (low power)
Low frequency power transistors

Low frequency; Deflection

Part 3 High frequency; Switching
General

High frequency transistors

Part 4 Special types

General

Transmitting transistors
Microwave devices
Field effect transistors
Dual transistors

Microminiature devices for
thick- and thin-film circuits

Part 5

General

Digital integrated circuits
FC family; standard temperature range
FC family; extended temperature range
FD family
F] family; standard temperature range

Integrated Circuits

December 1970

September 1970

Rectifier diodes
Thyristors, diacs, triacs
Rectifier stacks
Accessories

Heatsinks

October 1970

Deflection transistors
Accessories

November 1970

Switching transistors
Accessories

December 1970

Beam lead devices for
thick- and thin-film circuits
Photo devices

Accessories

February 1970

Linear integrated circuits



COMPONENTS AND MATERIALS (GREEN SERIES)

This series consists of the following parts, issued on the dates indicated.

Part 1 Circuit Blocks, Input/Output Devices September 1970
Circuit blocks 100kHz Series Circuit blocks 90-Series

Circuit blocks 1-Series Circuit blocks for ferrite core

Circuit blocks 10-Series memory drive

Circuit blocks 20-Series Input /output devices

Circuit blocks 40-Series
Counter modules 50-Series
Norbits 60-Series, 61-Series

Part 2 Resistors, Capacitors December 1970
Fixed resistors Polyester, polycarbonate, polystyrene,
Variable resistors paper capacitors
Non-linear resistors Electrolytic capacitors
Ceramic capacitors Variable capacitors
Part 3 Radio, Audio, Television February 1971
FM tuners Television tuners
Coils Components for black and white television
Piezoelectric ceramic resonators Components for colour television

and filters Deflection assemblies for camera tub::s
Loudspeakers

Audio and mains transformers

Part 4 Magnetic Materials, White Ceramics March 1970
Ferrites for radio, audio Ferroxcube transformer cores

and television Piezoxide
Ferroxcube potcores and square cores Permanent magnet materials
Microchokes
Part 5 Memory Produds, Magnetic Heads, Quartz Crystals, June 1970

Microwave Devices, Variable Transformers,
Electro-mechanical Components

Ferrite memory cores Quartz crystal units, crystal filters
Matrix planes, matrix stacks Isolators, circulators

Complete memories Variable mains transformers
Magnetic heads Electro-mechanical components

February 1971
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TRANSMITTING TUBES FOR COMMUNICATION
TUBES FOR R.F. HEATING
LIST OF SYMBOLS

Symbols denoting electrodes and electrode connections

Anode a
Beam plates bp
Filament or heater f

Filament or heater tap or star point of three star

connected filaments fe
Grid g
Tube pin which must not be connected externally 1.:/Ch
Cathode k
External conductive coating m
Internal shield s
Remarks

2.

. Similar electrodes of the same electrode systemare distinguished by means

of an additional numeral; the electrode nearest to the cathode has the small-
est number. Example: with pentodes g1, g9, g3.

. Equivalent electrodes of a multi-unit tube are distinguished by means of an

apostrophe; e.g. the anodes of a double tetrode are indicated by a and a’.

Symbols denoting voltages

Remarks

a.

In the case of indirectly heated tubes the voltages on the various electrodes
are with respect to the cathode, in the case of d.c. fed, directly heated
tubes with respect to the negative side of the filament, and in the case of
a.c. fed, directly heated tubes with respect to the electrical centre of the
filament, unless otherwise stated.

. The symbols quoted below represent the average values of the concerning

voltages, unless otherwise stated.

Anode voltage Va
Anode a.c. voltage Van
Anode voltage in cut-off or cold condition Vag
Supply voltage of tube electrodes Vb
772 8633
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2.

3.

Symbols denoting voltages (continued)

Filament or heater voltage

Grid voltage

Grid a.c. voltage

A.C. input voltage

Voltage between heater and cathode
Peak value of a voltage

RMS value of a voltage

Secondary transformer voltage

Symbols denoting currents

Remarks

Vs

g~
Vi

Vkf

VRMS
Vir

a. The positive electrical current is directed opposite to the direction of the

b.

electron current.

The symbols quoted below represent the average values of the concerning

currents, unless otherwise stated.
Anode current

Filament or heater current

Grid current

Cathode current

Peak value of a current

RMS value of a current

Saturation current

. Symbols denoting powers

Anode dissipation

Driver output power

Grid dissipation

Input power

Anode supply d.c. power
Output power in the load
Modulation power

Tube output power

Peak envelope output power

Oscillator output power

Ia
I

Ig

Ix
Ip
IRMS

Isat

Wioad
Wmod
Wo
WoPEP

WOSC

7Z2 4155




5. Symbols denoting capacitances

In general the published capacitance values refer to the cold tube

Capacitance between the anode and all other elements

except the control grid Cqy
Capacitance between anode and filament (all other elements —
being earthed) Caf e
el
Capacitance between anode and grid (all other elements
being earthed) Cag
Capacitance between anode and cathode (all other elements
not connected to the cathode being earthed) Cak
Capacitance between grid and filament (all other elements
being earthed) Cgf
Capacitance between control grid and all other elements
except anode Cg
Capacitance between two grids (all other elements being earthed) Cglgz
Capacitance between grid and cathode (all other elements
not connected to the cathode being earthed) Cgk
Input capacitance of a push-pull circuit Ci
Capacitance between cathode and all other elements Ck
Output capacitance of a push-pull circuit Co
6. Symbols denoting resistances
External a.c. resistance in an anode lead or matching resistance Ran~
Matching resistance of a push-pull amplifier (anode to anode) Raa~
Filament or heater resistance Rf
Filament or heater resistance in cold condition Rfo
External resistor in a grid lead Rg
External resistor in a cathode lead Rg
7. Symbols denoting various quantities
Bandwidth
Harmonic distortion factor
n-th harmonic distortion dp
Total harmonic distortion dtot
722 4156
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7. Symbols denoting various quantities (continued)

Intermodulation distortion

n-th order intermodulation distortion

Frequency

Pulse repetition rate

Height above sea level

Modulation factor

Pressure drop of cooling air or cooling water
Required flow of cooling air or cooling water
Thermal resistance

Mutual conductance

Temperature of anode or anode block

Ambient temperature

Bulb temperature

Cathode heating time

Inlet temperature of cooling air or cooling water
Pulse duration

Outlet temperature of cooling air or cooling water
Seal temperature

Waiting time (= time which has to pass between switching on of the
filament or heater voltage and switching on of the other voltages)

Duty factor
Efficiency
Wavelength
Amplification factor

Amplification factor of grid No.2 with respect to grid No. 1

Pi

Rth

tamb
tbulb
Th

Timp
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GENERAL OPERATIONAL RECOMMENDATIONS
TRANSMITTING TUBES FOR COMMUNICATION
TUBES FOR R.F. HEATING

1. GENERAL

1.1 In this handbook section data and curves are given for transmitting tubes and
tubes for R.F. heating.

1.2 The tubes are classified into three groups

Preferred types - to be considered when designing new equipment

Maintenance types - still in production but to be avoided when designing new
equipment.

Obsolescent types - will be supplied until present stocks are exhausted.

Full details are given of preferred types. Data on maintenance and obsolescent
types is given in condensed form.

2. CHARACTERISTIC DATA

2.1 The characteristic data given in the data sheets is general and independent of
specific application. This data (e.g. filament/heater current, amplification
factor, transconductance, capacitances etc.) is applicable to a typical tube and
deviations from the stated values are likely to occur in practice.

2.2 Filament/heater supply

The published value of filament/heater voltage is generally that which should be
present directly at the tube terminals. Filaments fed with direct current should
have their supply polarity reversed at regular intervals (say monthly), to ensure
uniform wear of the filament with consequent longer life.

Reduction of filament voltage is sometimes recommended to compensate e.g.
the heating by back-bombardment at high frequencies; see the relevant data
sheets.

Special precautions must be taken when operating the filaments/heaters of trans-
mitting tubes in series and the manufacturer should be consulted before doing so.

2.2.1 Pure tungsten cathodes (filaments)

The published value of filament voltage is the maximum voltage required for
a new tube to supply the rated output power. A lower voltage (giving longer
life) will often suffice and every tube with a pure tungsten cathode is supplied
together with a list stating the saturation current at various filament voltages.
Thus, knowing the required emission current, the most suitable filament volt-
age can be selected. Alternatively the filament voltage can be adjusted until
the required output power, or maximum permissible distortion, is reached

September 1968 |
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2.2.4

2.2.5

and, (to obtain peak output power) further adjusted after modulationisapplied.
Regular adjustment (say monthly) will be necessary to maintain the required
conditions and, towards the end of tube life, the filament voltage may be
raised above the nominal.

To compensate for mains supply fluctuations, automatic or manual control of
the filament voltage should be exercised, especially when operating at nomi-
nal, or higher than nominal, filament voltage.

Thoriated tungsten cathodes (filaments)

The maximum working life from these cathodes is obtained when the filament
voltage is held within 1% of the nominal. Underheating and overheating may be
harmful so temporary deviations from the nominal voltage must not exceed
+ 5%, unless otherwise specified.

In general, tubes with quick heating cathodes should have their filaments in
parallel only, When a sinusoidal voltage is used for heating the filament, the
frequency must not be in the range 200 Hz to 5000 Hz.

When a non-sinusoidal voltage from a d.c.-a.c. converter is used the r.m.s.
value should be adjusted to the published value of filament voltage.

If required the heating time can be further reduced by applying a higher value
for a short time. The manufacturer should be consulted before doing so.

Indirectly heated oxide coated cathodes

For maximum life the heater voltage should be as near as possible to the
nominal value and the maximum permissible deviation must not exceed 10%,
unless otherwise specified.

R.F. voltages between heater and cathode may induce faulty r.f. insulation
with resultant r.f. power losses. To overcome these losses an increase in
the driving power would be required resulting in an increase of cathode tem-
perature with a consequent reduction of tube life. Such r.f. voltages should
therefore be avoided e.g. by using one of the following techniques:

- by-passing the heater to cathode insulation and decoupling the heater at
v.h.f. and u.h.f.

- r.f. blocking with series chokes in heater supply leads and decoupling with
capacitors.

Unless a maximum switch-on value of filament current is stated in the data
sheet, switchingon at full filament voltage is permissible. The published val-
ues of the maximum permissible filament current during switch on, refer to
the absolute maximum of the instantaneous value under worst case conditions.
With a.c. feed thiswill exist when switching on at the instantaneous peak volt-
age of the highest mains voltage that may occur. In practice the filament cur-
rent during switching on can be limited by means of a filament transformer
with high magnetic leakage or a series choke or resistor in the primary of the
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transformer. If necessary this choke or resistor may be short circuited by
means of a relay after a delay of, say, 15seconds.

2.2.6 By-passing the filament

Tubes with directly heated cathodes must have the filament terminals at the
same r.f. potential. For this purpose it is usual to connect a capacitor, that
has low reactance with respect to the operating frequency, near to and be-
tween the filament terminals. As an added safety precaution it should be es-
tablished that the resonance of this capacitor together with the inductance of
the filament structure falls well below the operating frequency.

3]

.3 Switching on of the electrode voltages

Unless prescribed otherwise simultaneous switching on of filament, anode, con-
trol-grid, and screen-grid voltages is permissible for tubes with an internal
anode. Tubes with an external anode should in general not have their positive
voltages applied until the cathode has reached its operating temperature. This
can be checked by monitoring the filament current.

2.4 Anode return

If the filament is fed with d.c. the anode return lead should be connected to the
negative end of the filament. If the filament is fed with a.c. the anode return
lead should be connected to the transformer mid-tap or to a tapped resistor
shunted across the filament.

2.5 Inter-electrode capacitances

The published values of capacitances are average values measured on the cold
tube with no operating voltages; individual deviations may however occur.

The definitions of the capacitance symbols are given in the appropriate list in
I.E.C. Publication 100.

2.6 Amplification factor 4 and transconductance S

The published values are average values and individual deviations may occur.
Normally the conditions at which the values have been measured, are stated.

2.7 Saturation current Ig,¢

Each large tube with a pure tungsten cathode is marked with the value of fila-
ment voltage at which the saturation current has the value specified in the data
sheet.

2.8 Accessories

Proper functioning of the tubes can be guaranteed only if accessories (sockets,
cooling devices etc. ) have been supplied, or approved, by the tube manufacturer.

w

. LIMITING VALUES

w

.1 Limiting values mean the maximum, or minimum, permissible values of the
parameters listed. These limits are given either for all operating conditions
together, or for a particular application.

AN
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3.2 The limiting values are applicable up to the maximum frequency stated. When
operating at higher frequencies the limiting values must be decreased in accor-
dance with the published data or curves.

3.3 Derating the limiting values

If no limiting values have been published for a specific application the derating
factors listed in the following table must be applied. The values for class C te-
legraphy have been expressed as unity; the limiting values for other applications
have been expressed as a factor of this unity.

A rectified 3-phase supply with or without filtering is equivalent to a d.c. sup-
ply.

The derating factors are determined by the physical limits of the tube and con-
tain no safety margins. Where mains voltage fluctuations occur further derating
must be applied (see section 3.5). The nature of operation, e.g. the industrial
application of heating generators may necessitate further safety derating (see
section 5.4).

Wo = tungsten filament Th = thoriated tungsten filament
Va Iy Ig Wia Wi Wgs
R.F. class C
telegraphy 1 1 1 1 il 1
Anod q Th 0.8 0.833 1 0.67 0.67 0.67
foce mod. Wo | 0.8 | 0.5 1 0.4 0.4 | 0.4
Th | 1 0.833 | 1 0.8331) | 1 0.67
Bk mamnk Wo 0.5 1 0.5 0.5
A.F. class B 1 1 1 1. 1 1
A.F. class AB 1 1 1 1 1 1
A.F. class A 1 1 Wa 1 1
Self-rectifying Th 1,13 0.53 0.53 0.665 1
oscillator Wo 1.13 0.32 0.32 0.4 1
Two'phise lzalf' Th | 0.9 | 0.89 | 0.89 | 1 1
wave withod Wo | 0.9 | 0.6 0.6 | 1 1
filter
Lyor 1.5w,.

3.4 Rating system

The limiting values should be used in accordance with the "Absolute maximum
rating system" as defined by I.E.C. Publication 134.

3.5 Absolute maximum rating system

Absolute maximum ratings are limiting values of operating and environmental
conditions applicable toany electronic device of a specified type as defined by its
published data, and should not be exceeded under the worst probable conditions.
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These values are chosen by the device manufacturer to provide acceptable ser-
viceability of the device, taking no responsibility for equipment variations, en-
vironmental variations, and the effects of changes in operating conditions due
to variations in the characteristics of the device under consideration and of all
other electronic devices in the equipment.

The equipment manufacturer should design so that, initially and throughout life,
no absolute maximum value for the intended service is exceeded with any device
under the worst probable operating conditions with respect to supply voltage
variation, equipment components variation, equipment control adjustment, load
variations, signal variation, environmental conditions, and variations in char-
acteristics of the device under consideration and of all other electronic devices
in the equipment.

3.6 Each limiting value should be regarded independently of other values; under no
circumstances is any limiting value to be exceeded (e.g. if the anode voltage is
decreased to a value lower than its limiting value, it is not permissible to ex-
ceed the limiting value of anode current or anode dissipation). Unless otherwise
stated, the limiting values for currentsand voltages are measured with a moving
coil instrument.

3.7 Electrode voltages

The voltages (V,, Vgi, V ) etc. ) listed under limiting values should not be ex-
ceeded even with a cold tu%e. Special attention should be paid to this point when
a screen-grid is supplied via a series resistor.

When designing equipment to be supplied from non-stabilized mains, the maxi-
mum mains voltage occurring determines the nominal operating voltages of the
tube. These nominal voltages must be lower than the limiting values. Should the
transmitting tubes, and thus the voltage supply, be temporarily under a lower
load their voltages will increase and these increased values, occurring at the
. highest mains voltage, determine the nominal operating voltages.

The limiting values of voltage are d.c. values. If an a.c. or an unsmoothed
d.c. supply is used, the limiting values must be decreased in accordance with
the derating factors shown in the table (section 3.3).

3.8 Anode dissipation

The limiting value of the anode dissipation W, should not be exceeded when
mains voltage fluctuations occur, or when grid drive fails. To prevent damage
to the tube, in the latter case, adequate fixed bias or a quick action relay in the
anode lead should be provided. When forced-air or water-cooling is sufficient
only for an anode dissipation smaller than the absolute maximum, the smaller
value must be regarded as the limiting value.

3.9 Anode input power

Usually the data sheets show the limiting value of input power Wj_ to be smaller
than the product of limiting values of anode voltage and anode current; the latter
two limits should not therefore occur simultaneously.

In practice the input power wia is not always the product of the d.c. values of
Ia and V4. For pulsating supply voltages the form factor should be taken into

September 1968 5
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account.

3.10 For the screen-grid dissipation the product of screen-grid voltage and current
can always be taken.
The screen-grid should be protected against failure of anode voltage.

3.11 Control-grid dissipation

The control-grid dissipation Wy or W, can be approximated, by taking the po-
) .. 8 g ) -

wer supplied to the grid bias source —Vg X Ig) from the grid driving power

(approx. 0.95x Vg_ x Ig). When an a.c., or unsmoothed d.c., voltage supply

is used the form fgctor should be taken into account.

3.12 Grid resistance

By the maximum permissible grid resistance Rg is meant the d.c. resistance
in the grid circuit. A higher value may cause instability.

4. OPERATING CONDITIONS
4.1 General

In the published data, operating conditions for various applications have been
given, stating the maximum frequency at which the conditions apply. If it is re-
quired to operate a tube at higher frequencies the manufacturer should be con-
sulted. The published values of operating conditions are average values derived
from measurements made on nominal tubes working under optimum conditions.
Thus, small deviations from the published value can occur if measurements are
made on a particular tube. However some of the measured values of voltage or
current must be adjusted to give the published figure. As an example, the pub-
lished value of output power is an average value which can be reached in prac-
tice by adjusting e.g. the r.f. or a.f. input voltage Vgp, when the published
«value of output power isnot obtained at the nominal value of Vg,. When designing
a multi-stage transmitter it is good practice to leave a margin in the output
power and input voltage to allow for adjustments similar to that just described.
The published output power Wq of transmitting tubes is the tube output, which
means the anode dissipation W taken from the anode input Wj,. When a tube is
used in a common grid circuit (grounded grid circuit), the published value of the
output power includes the power transferred from the input.

Unless otherwise stated losses in the anode circuit and coupling losses are not
taken into account.

The quoted grid input power is assumed to be 0.9 x the product of the average
grid current Iy and the peak value of the grid voltage Vg . Losses in the grid
circuit and the bleeder are sometimes accounted for by stating the required
driver output power.

At high frequencies where reduced ratings have to be applied, the required
driving power will often be considerably higher than the grid input power, and in
some cases, may be determined almost exclusively by circuit losses.

4.2 R.F. class C telegraphy and F.M. telephony

A class C amplifier or oscillator is one in which the grid bias is appreciably
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greater than the cut-off voltage so that anode current flows for less than one
‘ half of each cycleof thealternating grid voltage. Working to the values published

in the data sheets will ensure good output power and efficiency.

If a grid resistor is used for obtaining automatic bias, care must be taken that

the anode current does not become too high if the r.f. driving power should fail.

A safety device in the anode or screen-grid lead should be incorporated for this
| purpose.

4.3 R.F. class C anode and screen-grid modulation

‘ In an r.f. class C anode modulated stage the anode voltage is modulated with
| a.f., and at 100% modulation the voltage is varied from zero to twice thed.c.
I value. With tetrodes or pentodes the screen-grid should also be modulated to
| prevent it being overloaded. The average values of the grid bias andr.f. driving
voltage remain constant during modulation. With 100% modulation the average
anode dissipation is 1.5 times the value without modulation and this is taken
into account although the published limiting value of anode dissipation refers to
the unmodulated power. Automatic grid bias by means of a grid leak can beused,
but, to obtain minimum distortion, some fixed bias is recommended.
| The modulation power published is the power required by the modulated r.f.
stage. When the modulating stage is being calculated 5% to 10% must be added
to allow for losses in transformer and choke.

4.4 R.F. class B telephony

A class B amplifier is one in which the grid is biased to the cut-off voltage so
that anode current flows for approximately one half of each cycle of the alter-
nating grid voltage. The published data for r.f. class B telephony has been de-
termined, by trial and error, to give a straight modulation characteristic.

4.5R.F. class AB SSB amplifier

The given operating conditions are from measurements made in a circuit with-
out feedback and with constant screen-grid voltage. They show the best com-
promise between output power and linearity. Linearity is measured with a double
tone test signal in which the two tones have equal amplitude and lie 1000 Hz
apart in frequency. The amplitudes of the distortion products d3 and ds are in
dB referred to the amplitude of either of the two equal tones. The published
values of d3 and d5 are the worst encountered at any driving level and occur
usually slightly below full output power. Distortion products of orders other
than d3 and ds are in general, negligible. If the amplitudes of the distortion
products are referred to the peak envelope amplitude, the figures for d3 and dg
go down 6 dB.

4.6 A.F. class B amplifier

With this amplifier the anode dissipation is dependent on the input signal voltage
so that maximum anode dissipation is obtained when the signal is about 60% of
the value at full drive. When this is not present continuously, as is the case with
broadcast and telephony services, it is permissible for the limiting value of
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anode dissipation to be exceeded by 10%.

To suppress even harmonics, separate controllable grid bias for each tube, or
a balancing circuit, should be incorporated. This data is purely arbitrary, i.e.
the same output can be obtained with less modulation of the anode current (with
smaller load resistance and lower peak grid current) although the efficiency
would be lower. The requirements of the complete a.f. amplifier determines
which kind of operation is preferred.

4.7 Industrial operating conditions

Section 5.4 gives some general information on the application of power tubes
in industrial apparatus. With a single phase mains connection a hum filter
will sometimes be omitted as is normal in three phase mains connection. Oper-
ating conditions and derating factorsaregiven for this kind of operation (section
3.3). It must be ensured that no limiting values are exceeded because of fluctu-
ations in the mains supply or by tolerances in other components. The published
value of Wg is the actual tube output power. The output power of a self-oscil-
lating circuit W, is obtained by deducting the grid dissipation Wg and the
losses in the grid resistor WR, from the output power W, The power in the
load W] is obtained by deducting the losses in the output circuit from Wgge. A
favourable load output characteristic may be obtained by automatically con-
trolling the grid voltage and current, depending on the matching. A non-linear
device e.g. a tungsten lamp or an P.T.C. resistor may perform this function
adequately and help to prevent overloading the grid.

With self oscillating circuits the frequency must be held within the available
frequency band. This may be done by having large circuit capacitance, small
stable self inductance, undercritical inductive coupling with the output circuit,
electrostatic screening between oscillator and output circuit etc.

If the frequency of an industrial oscillator has to be limited toa narrow frequen-
cy band, crystal controlled driving stages may be used, then however, it is
rather difficult to obtain matching between the tube input and output. A greater
safety margin in the tube will be necessary with the output still depending on the
load, or special measures, such as automatic tuning and/or matching control,
will have to be taken.

For smaller tubesin industrial applications operating conditions have been given
for when power is supplied from a single phase full-wave rectifier, a three
phase half-wave rectifier (which is nearly equivalent to d.c. ) and with raw a.c.
In the latter case the output is about 0.6 times that obtained with d.c. and the
peak inverse voltage is equal to the full anode voltage (this is of special impor-
tance as the grid voltage is in anti-phase to the anode voltage). With a single-
phase, half-wave rectified anode voltage the useful output is nearly equal to that
with a d.c. supply. To obtain the most favourable mains loading when using a
self rectifying oscillator, a quasi push-pull circuit can be used, in which two
tubes function alternately on each half wave. The best mains loading for three-
phase, self rectification is obtained by using 6 tubes in a triple push-pull cir-
cuit.
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4.8 Intermittent service

When data concerning intermittent service is published it is conditional that,
although the cathode may be heated continuously, the on-period is no more than
5 minutes and that the off-period is equally long or longer.

5. APPLICATION OF THE OPERATING CONDITIONS

5.1 General

It is not always possible to operate the tube under the specified operating con-
ditions. In some applications deviations from the published values are likely to
occur causing the limiting values to be exceeded. Depending on the kind of ser-
vice the following classification can be made:

- Fixed transmitters for broadcasting and telecommunication service, operated
by a trained staff. (5.2)

- Mobile transmitters. (5.3)

- Equipment for industrial applications (r.f. heating, supersonics etc.) (5.4)
- Amateur transmitters and special applications. (5.5)

- Pulse operated equipment. (5.6)

5.2 Fixed transmitters

With fixed transmitters it is usually possible touse the tubes under ideal work-
ing conditions viz.

- only very small mains voltage deviations as the supply is derived from a
special high tension line.

- stabilized mains voltage supply.
- a fairly constant and optimum transmitter load.

- the presence of safety devices which prevent tube damage under any circum-
stances.

— the presence of a well trained staff for the immediate repair of faults.
and thus it is permissible to operate near the limiting values.

5.3 Mobile transmitters

Mobile transmitters are transmitters which can be operated whilst mobile; they
often have to function with widely varying supply voltages and with loads that
are neither constant nor optimum. Safety devices are usually poor, especially
in small transmitters, so the use of the tube at the published maximum opera-
ting conditions is not recommended. The actual operating conditions chosen will
depend upon specific circumstances. Because the electrode system in the smaller
quick heating or oxide coated transmitting tubes is rugged and can withstand the
vibration and occasional shocks experienced in normally used road vehicles the
tubes are ideal for mobile transmitters.

LI
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However in aircraft and vehicles used over rough ground it is advisable to
shockmount the tubes. The oxide coated cathode is fairly insensitive to heater
voltage variation and the high specific emission allows lower anode voltages to
be used. Generally, when used in any apparatus that is likely to be subjected to
shocks or vibration, tubes with thoriated tungsten cathodes require shock damp-
ing. If a special device is used toclamp a tube into its socket it must be ensured
that the maximum permissible temperature is not exceeded in any part of the
envelope.

5.4 Industrial application, r.f. heating, supersonics etc.

For the following reasons, in industrial equipment the tube seldom operates
under ideal conditions.

- Large, uncompensated mains voltage fluctuations.

- Voltage supply with no provision against hum.

- Variable load.

- Relative large tolerances on the stability of the operating frequency.
- Intermittent service.

— Service personnel often untrained in the servicing of the electronic power
equipment.

Thus the design of industrial equipment differs from that of fixed transmitters
and generally demands the use of self oscillating triodes. The most reliable
operation of the tube, and hence the equipment, is obtained by selecting a nom-
inal supply potential which, at the maximum mains voltage, does not exceed the
limiting value.

In equipment powered by a.c. or unsmoothed d.c., the pulsating waveform is
such that the average values of voltage and current chosen must be lower than
if they were supplied by a normal d.c. supply.

Special attention should be paid to the grid current and dissipation since, in
most cases, they are critical values.

Special cases of intermittent service make it possible to increase the limiting
values and information on these possibilities will be supplied on request.

5.4.1 Multiple tube operation

Since industrial generators are largely self oscillating, single tube operation
is generally preferred. This mode of operation minimizes the risk of inter-
action between the tube and circuit stray reactances that could lead to para-
sitic oscillations. Whenever, for various reasons, such as the suppression
of the even harmonics or the need for higher power at higher frequencies,
push-pull or parallel operation is chosen, increased attention must be paid
to the prevention of interaction between the tubes, be they in push-pull or
parallel, through their connections or other stray circuit reactances.

5.5 Amateur transmitters and special adjustments

The maximum permissible load of a tube is determined by the physical maxima

L
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of the tube incorporated in the limiting values. No guaranteed tube life can be
given if the limiting values are exceeded although this does not imply that ex-
ceeding the limits will always result in an immediate breakdown of the tube. In
the case of I.C.A.S. (Intermittent Commercial and Amateur Service) for in-
stance, higher operating conditions have been given (see section 4. 8) but gener-
ally no guarantee of tube life is given. Information about special circuits, ad-
justments and operating conditions will be supplied on request.

5.6 Pulsed operation

When a tube is used under pulsed operation the pulse duration must be so short
that no part of the tube reaches an abnormally high temperature and flash-overs
do not develop. In general the average load will be considerably less than the
maximum limiting load value.

General informationon this kind of information isnot available but, if requested,
information will be given on specific applications.
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BASES

Pee Wee 3-pin base
(IEC 67-1-19a)

max16.66

1

|
|

1270

max 121"

2362

874,

1) Including solder

Super Jumbo 4-pin base
(IEC 67-1-28a)

max 47.62

36.58

,max23.§”

1428

1) Including solder

Jumbo 4-pin base
(IEC 67-1-23)

max 47.42

35.43
ol

max9.65 "

1) Including solder

Super Jumbo 4-pin base with bayonet
(IEC 67-1-24)
max 56.36

Il

36.53
n

) max19.8"

1428

1) Including solder
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BASES

Medium 4-pin base

(IEC 67-1-2)
; | max 34.97
- |
Jl
|
|
|
- !
@

e |
E |

1) Including solder

Giant 5-pin base
(IEC 67-1-21c)

60°

7207218

Medium 4-pin base with bayonet

(IEC 67-1-3)

27.61
n

max159"

16.26

1y Including solder

Super Giant S—pin base

(IEC 67-1-22a)

max 24.5

!

60°

7207218

3%




BASES

Medium 5-pin base

Medium shell Giant 5-pin base

with bayonet

-1-4a)

(IEC 67

(IEC 67-1-21a)

max34.97
|

r

94T

(L6GLXDW

max55.57

S — S——

Sy

(| £0gxoW

1y Including solder

1) Including solder

|
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-(r1s2 s1 2ul] 20ua19jax YT, (g
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TETRODES AND PENTODES






OBSOLESCENT TYPE

PB2/200

R.F. POWER PENTODE

QUICK REFERENCE DATA
Frequency C telegr. B teleph. C an mod.
M) v, [ Womw [ vam [ o [ vaw) | wo W)
<20 2000 270 2000 45 1800 124 E
1500 175 1500 37 1200 60 e
60 1y 1500 305 1500 70 1200 149 —
Fr(e&;ezr;cy Cagg mod. CgB mod.
Va (V) | Wo (W) | Va (V) | Wo (W)
< 20 1800 147 2000 43
1200 76 1500 35
60 1 1200 155 1500 65
HEATING : direct, filament thoriated tungsten
Filament voltage V¢ = 12 vV
Filament current I = 338 A
CAPACITANCES
Anode to all except grid No. 1 Ca = 14 pF
Grid No.1 to all except anode Cgl = 13.7 pF
Anode to grid No.1 Cagl = 0.15 pF
TYPICAL CHARACTERISTICS
Anode current Iy = 55 mA
Amplification factor Hgog) 5.9
Mutual conductance S = 3.3 mA/V

l) Two tubes
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PB2/200

LIMITING VALUES (Absolute limits)

Anode voltage Va = max. 2000 V
Anode dissipation Wy = max. 110 W
Grid No. 3 circuit resistance Rg3 = max. 80 k&2
Grid No. 2 voltage ng = max. 400 V
Grid No.2 dissipation Wg2 = max. 25 W
Grid No.1 dissipation ng = max. 12 W
Grid No.1 circuit resistance

with fixed bias Rgl = max. 40 k@

with automatic bias Rgl = max. 80 k2
Cathode current I = max. 285 mA
Peak cathode current Ikp = max. 1400 mA
Pin temperature s = max. 180 ©°C

MECHANICAL DATA
Net weight: 150 g

Dimensions in mm

14826

3

e

max 53

Mounting position: vertical with base up or down
When the tube is mounted with thebase up it is recommend-
ed to support the tube

ACCESSORIES

Socket: 40207
Anode connectors: 40600

2 OBSOLESCENT TYPE September 1968



OBSOLESCENT TYPE

PB2/500

R.F. POWER PENTODE

QUICK REFERENCE DATA
Frequency C telegr. B teleph. Cagz mod. Cg3 mod.
MHz
MHZ) 15 0 [Wo )| Va ) [Wo W) | Va (V) [Wo W) | Va (V) [Wo (W)
<10 2500 600 2000 325
<20 2000 550 2000 90 1800 290 2000 100
60 1) 1500 625 1500 100 1200 350 1500 90
HEATING : direct; filament thoriated tungsten
Filament voltage Vg = 12V
Filament current If = Fu8 A
CAPACITANCES
Anode to all except grid No.1 Cy = 20 pF
Grid No. 1 to all except anode Cgl = 23 pF
Anode to grid No.1 Cagl 0.2 pF
TYPICAL CHARACTERISTICS
Anode current Iy = 120 mA
Amplification factor “ngl = 6.2
Mutual conductance S = 6 mA/V

l) Two tubes

1T
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PB2/500

i

LIMITING VALUES (Absolute limits)

Anode voltage Va
Anode dissipation Wgq
Grid No. 3 circuit resistance RgS
Grid No. 2 voltage ng
Grid No. 2 dissipation Wg2
Grid No.1 dissipation ng
Grid No.1 circuit resistance Rgl
Cathode current Ik
Peak cathode current Ikp

Pin seal temperature

MECHANICAL DATA
Net weight: 0. 63 kg

Dimensions in mm

max 3037

Mounting position: vertical with base up or down

= max. 2500 V
= max. 250 W
= max. 40 k@
= max. 500 V
= max. 60 W
= max. 20 W
= max. 40 kS2
= max. 600 mA
= max. 2400 mA
= max. 200 °C
1P
i
h
Q
NS

When the tube is mounted with the base up it is recommend-

ed to support the tube
ACCESSORIES

Socket: 40200
Anode connectors: 40600

l) Required height in apparatus

2 H OBSOLESCENT TYPE
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OBSOLESCENT TYPE PB3/800

R.F. POWER PENTODE

QUICK REFERENCE DATA
A Freq. C telegr. B teleph. B mod. 1)
v W Vv w v W
MH a (6] a [e] a 0
m | MHD) oy w) | v | W) W | w
=30 <10 3000 1200 3000 190 3000 1600
=18 <20 2500 950 2500 130
5 60 1800 485 1800 68
Cagz mod. Cg3 mod.
> 30 <10 2500 580 | 3000 | 200
>15 <20 2000 425 2500 150

HEATING: direct; filament thoriated tungsten

Filament voltage \Z: g 12 'V
Filament current L = 8.5 A
CAPACITANCES
Anode to all other elements except grid No.1 C, = 21 PpF
Grid No.1 to all other elements except anode Cgl = 29 pF
Anode to grid No.1 Cagl = 0.05 pF

TYPICAL CHARACTERISTICS

Amplification factor of grid No.2

with respect to grid No.1 Kgogl = 3.5

Mutual conductance S (Ia =225 mA) = 6.5 mA/V

1) Two tubes

—

September 1968 ‘ l

1]



PB3/800

LIMITING VALUES (Absolute limits)
Anode voltage A%

Anode dissipation

a
Grid No.2 voltage ng
Grid No.2 voltage for class B
modulation ng (Bmod.) =
Grid No.2 dissipation Wg2
Grid No. 3 resistor Rg3
Grid No.1 dissipation ng
Grid No.l resistor Rg1
Cathode current Iy
Peak cathode current Ikp

Temperature of pin seals a and gg

max.

max.

max.

max.

max.

max.

max.

max.

max.

max.

max.

3000
450
600

750
100

200

v
W
k2
W
k2
mA
mA

e

To ensure safe seal temperatures a low velocity air flow is required above

60 MHz

MECHANICAL DATA (Dimensions in mm)

Socket 1 40201 max 106 #
Anode connectors: 40626
Net weight : 0.78 kg
™
g
a s
| E
3 - s
ol == g2 L
fef 60, @ T T =L

Mounting position: vertical with base up l) or down

l) In that case it is recommended to support the tube

2 “ OBSOLESCENT TYPE
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OBSOLESCENT TYPE

PEO0S5/25

R.F. POWER PENTODE

QUICK REFERENCE DATA
C telegr. B teleph. Cagp mod B mod 1)
A Freq.
(m) (MHz) Va Wo Va Wo Va Wo Va Wo
vy W)y | M | W | WM | W) V) | (W)
>3 < 100 500 33 500 6 | 400 20 500 49
400 28 400 | 5.4 | 300 16 400 49
300 24 300 40
C fr. mult.
A Freq.
(m) (tz) | Va | Wo
V) | (W)
5.4/1.8 | 55/165 | 400 9
HEATING: indirect; cathode oxide-coated
Heater voltage V¢ = 12.6 V
Heater current I¢ = 0.7 A
CAPACITANCES
Anode to all other elements except grid No.1 Ca = 7.8 pE
Grid No.1 to all other elements except anode Cgl = 14.5 pF
Anode to grid No.1 Cagl = 0.18 PpF
TYPICAL CHARACTERISTICS
Amplification factor of grid No.2
with respect to grid No.1 Kgogy = 7.6
Mutual conductance S(I,=30mA) = 3.3 mA/V

l) Two tubes

LI
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PEOS5/25

LIMITING VALUES (Absolute limits)

Anode voltage

Anode dissipation
Grid No.2 voltage
Grid No.2 dissipation
Grid No.l dissipation

Grid No.1 resistor with fixed bias

Grid No.l resistor with automatic bias

Cathode current
Peak cathode current
Heater to cathode voltage

Tube base temperature

MECHANICAL DATA
Socket : 40210/02
Net weight: 50 g

Mounting position: arbitrary

1y Reference line

Vo = max. 500 V
W, = max. 12 W
ng = max. 300 V
Wg2 = max. 5 W
ng = max. 0.5 W
Rgl = max 50 kQ
Rgl = max. 100 kQ
Iy = max. 130 mA
Ikp = max. 800 mA
Vkfg = max. 75 V
= max. 180 ©C
Dimensions in mm
max 33
16.0
p (/_\1\
8
3
£
)
Ny
L=
3F*03 | 2
pA
N

OBSOLESCENT TYPE
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PE06/40

R.F. POWER PENTODE

QUICK REFERENCE DATA
A Freq. C telegr. B teleph. Cag2 mod.
A% Wo \Y% Wo Va Wo
m MHz 2 a
V) (W) V) (W) V) (W)
> 15 < 20 600 45 600 11 500 40
) 60 600 36 600 6:5 500 20
X Freq. C fr.mult. B mod. 1)
Va Wo Vg Wo
m MHz
V) (W) V) (W)
150/75 2/4 600 27 600 100
HEATING : indirect; cathode oxide-coated
PE06/40 P Heater voltage Vi = 6.3V
PEO6/40 N |\ Heater current If = 1.3 A
Heater voltage Vi = 12.6 V
PE0O6/40 E {
Heater current If = 0.65 A
CAPACITANCES
Anode to all other elements except grid No.l Ca = 8.7 pF
Grid No.1 to all other elements except anode Cgl = 15 pF
Anode to grid No.1 Cagl 0.1 pF
TYPICAL CHARACTERISTICS
Amplification factor of grid No.2
with respect to grid No.1 Hg,g) = 5.5
Mutual conductance S (I =40 mA) = 4 mA/V
1) Two tubes

L
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PE06/40

L

MECHANICAL DATA

Dimensions in mm

51
PEO6/40 P Base P g
Socket 2422 514 00001
Cap 28906022
Net weight 65 g
©
+
5]
Q
PEO6/40 N Base N ma)§51
Socket 2422 512 03001 i I
Cap 28 906 022
Net weight 65 g
Q|
a J
Tt f @a E
(o] jo}
5 7
g2 kg3| o4 20 |g2
g ‘ 3
= 3 |
kg3f f g1 % +
max 51
PE06/40 E Base E 9
Cap 28906 022 y
Net weight 65 g
O
X
i 3
E
7
Lo\
o
k@BF f q 0 &

Mounting position: arbitrary
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PE06/40

LIMITING VALUES (Absolute limits)

Anode voltage V, = max. 600 V
Anode dissipation W, = max. 25 W
Grid No.2 voltage ng = max. 300 V
Grid No.2 dissipation Wg2 = max. 5 W
Grid No.1 dissipation ng = max. 1 W
Grid No.1 resistance Rgl = max. 100 k2 1)
Grid No.1 resistance Rgl = max. 200 k2 2)
Cathode current Iy = max. 130 mA
Peak cathode current Ikp = max. 520 mA
Cathode to heater voltage Vg = max. 75V

OPERATING CONDITIONS ; R.F. CLASS C TELEGRAPHY

Wave length A = >15 >15 53) m
Anode voltage Va = 600 600 600 V
Grid No.1 voltage Vg1 g =S -40 =75 V
Grid No.2 voltage ng = 300 300 300 V
Grid No.3 voltage Vg3 = 0 0 0 Vv
Anode current I = 109 109 195 mA
Grid No.l current Igl = 2 0 0 mA
Grid No.2 current Ig2 = 11.5 11 20 mA
Peak grid No.1 A.C. voltage Vglp = 90 40 75 V
Grid No.1 input power Wigl = 0.2 0 0 W
Grid No.2 dissipation Wg2 = 3.5 3.3 6 W
Anode input power Wi, = 65 65 117 W
Anode dissipation Wa = 20 25 45 W
Output power W = 45 40 72 W
Efficiency n = 69 62 62 %

1y With fixed grid bias
2) With automatic grid bias

3) Two tubes.
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PE06/40

[HIH

OPERATING CONDITIONS R.F. CLASS B TELEPHONY

Wavelength Y = >15 51) m
Anode voltage Va = 600 600 V
Grid No.1 voltage Vgl = =40 -38 V
Grid No.2 voltage ng = 250 250 V
Grid No. 3 voltage VgS = 0 0o Vv
Anode current 15 = 60 104 mA
Grid No.2 current Ig2 = 3 5.5 mA
Peak grid No.1 A.C. voltage Vglp = 20 17.5 V¥V
GridNo.2 dissipation Wg2 = 0.75 1.4 W
Anode input power Wia = 36 63 W
Anode dissipation Wa = 25 50 W
Output power Wo = 11 13 W
Efficiency n = 30.5 20.5 %
Modulation factor m = 100 100 %
Grid No.1 current Igl = 0 0 mA
Grid No.1 input power Wigl = 0 0 W

OPERATING CONDITIONS AS CLASS C FREQUENCY MULTIPLIER

Wavelength . A = 150/75 m
Anode voltage Va = 600 V
Grid No.1 voltage Vgl = -100 V
Grid No.2 voltage ng = 300 V
Grid No.3 voltage VgS = 0 Vv
Anode current L = 87 mA
Grid No.l current Igl = 1 mA
Grid No.2 current Igz = 11 mA
Peak grid No.1 A.C. voltage Vgl = 110V
Grid No.1 input power Wigi) = 0.1 W
Grid No.2 dissipation Wg2 = 3.3 W
Anode input power Wi = 52 W
Anode dissipation W, = 25 W
Output power W5 = 27 W
Efficiency n N 52 %
1) Two tubes
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PE06/40

OPERATING CONDITIONS R.F. CLASS C ANODE AND SCREEN GRID

MODULATION
Wavelength A = >15 51) m
Anode voltage Vi = 500 500 V
Grid No.1 voltage Vgl = =75 =556 V
Grid No.2 voltage Vg, = 3002) 1603)V
Grid No. 3 voltage Vg3 = 0 0o Vv
Anode current Ia = 114 146 mA
Grid No.l current I~'gl = 1.4 2 mA
Grid No.2 current Ig2 = 10 10 mA
Peak grid No.1 A.C. voltage Vglp = 90 75 V
Grid No.l input power W-1gl = 0.1 0.15 W
Grid No.2 dissipation Wg2 = 3 1.6 W
Anode input power Wia = 57 73 W
Anode dissipation W, = 17 33 W
Output power Wo = 40 40 W
Efficiency n = 70 55 %
Modulation factor m = 100 100 %
Peak grid No.2 A.C. voltage ngp E 300 160 V
Modulation power Wmod = 30 40 W

1y Two tubes
2) Rg, = 20 kQ
) Rg, = 34 kQ
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PE06/40

I

OPERATING CONDITIONS AS A.F. CLASS B AMPLIFIER AND MODULATOR

TWO TUBES
Anode voltage V4 = 600 A%
Grid No.1 voltage Vgl = -45 v
Grid No.2 voltage Vg2 = 300 \Y
Grid No.3 voltage Vgs = 0 AY
Load resistance Raa~ = 6 k2
Peak grid to grid voltage Vglglp = 0 90 V
Anode current L = 2x34 2x115 mA
Grid No. 1l current - Igl = 0 0 mA
Grid No.2 current Igz = 2x3 2x18 mA
Grid No.1 input power Wigl = 0 0 W
Grid No.2 dissipation Wgy = 2x0.9 2x5.4 W
Anode input power Wia = 2x20.4 2x70 W
Anode dissipation Wy = 2x20.4 2x20 W
Output power Wo = 0 100 W
Total harmonic distortion dtot = = 4 %
Efficiency n = = 71 %
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PE06/40
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PE06/40

i
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6083 PE1/100
R.F. POWER PENTODE
QUICK REFERENCE DATA
by Freq. C telegr. B teleph. B mod. 1)
Va Wo Va Wo Va Wo
m ™MD Gy L w | W | w V) | )
>5 <60 1000 132 1000 23 1000 194 i
800 107 800 23 800 110 ——
600 78 600 23 600 82 —
A Freq. Cag, mod. Cgq mod.
A% W A% W
m MH a 0 g 9
m M Gy wy | ) | W
>5 <60 800 75 1000 27
600 51 800 26
600 22
HEATING : indirect; oxide-coated cathode
Heater voltage Vi = A%
Heater current I = A
CAPACITANCES
Anode to all other elements except grid No. 1 = 12 pF
Grid No.!l to all other elements except anode = 20.5 pF
Anode to grid No.1 = 0.1 pF
TYPICAL CHARACTERISTICS
Anode voltage Va = 1000 V
Grid No. 2 voltage Vg2 = 250 VvV
Amplification factor of grid No.2
with respect to grid No.1 Hgog ) = 6,7
Mutual conductance S (I5=40 mA) = 6 mA/V

1) Two tubes

September 1969 | |
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PE1/100

LIMITING VALUES (Absolute limits)

Anode voltage Va
Anode dissipation W,
Grid No.2 voltage ng
Grid No.2 dissipation Wg2
Grid No. 1 voltage Vg1
Grid No.l dissipation ng
Grid No.3 resistance Rg3
Grid No.1 resistance with fixed bias Rgl
Grid No.l resistance with automatic bias Rgl
Cathode current Ik
Peak cathode current Ikp
Cathode to heater voltage Vks

MECHANICAL DATA

Base : Septar

Socket : 2422 513 00001
Net weight: 80 g

Mounting position: arbitrary

= max. 1000 V
= max. 45 W
= max. 300 V
= max 7 W
= max. 250 V
= max. 0.5 W

= max. 50 k2
= max. 25 k2

= max. 240 mA

(o))
e

= max. L

= max. 100 V

Dimensions in mm

R B

max 97

LP—A -max 13

1!

ﬁﬂﬂﬂﬂlﬂl

max 47

| l September 1969



PE1/100

OPERATING CONDITIONS R.F. class C telegraphy

Wavelength A >5 >5 >5 m
Anode voltage Va = 1000 800 600 V
Grid No.l voltage Vg1 = =120 -110 -100 V
Grid No.2 voltage ng = 250 250 250 V
Grid No.3 voltage Vg3 = 0 0 0 Vv
Anode current I, = 177 190 205 mA
Grid No.l current Igl = 5 6 78 ‘maA
Grid No.2 current Ig2 = 28 28 28 mA
Peak grid No.1 A.C. voltage Vglp = 144 134 124V
Grid No.l input power Wigl = 0.65 0..73 0.84 W
Grid No.2 dissipation Wg2 = 7 7 7 W
Anode input power Wi, = 177 152 123 W
Anode dissipation W, = 45 45 45 W
Output power . Wy = 132 107 78 W
Efficiency n = 74.5 70.5 63.5 %
OPERATING CONDITIONS R.F. class B telephony

Wavelength A =5 >5 >5 m
Anode voltage Va = 1000 800 600 V
Grid No.1 voltage Vgl = =34 =33 =30.8 V
Grid No.2 voltage Vg2 = 250 250 250 V
Grid No.3 voltage V.gs = 0 0 0 Vv
Anode current Iy = 68 85 114 mA
Grid No.2 current Igz = 4.5 6 7.5 mA
Peak grid No.1 A.C. voltage Vglp = 2045 225 26.5 V
Grid No.2 dissipation Wg2 = 1.15 1:5 1.9 W
Anode input power Wiag = 68 68 68.4 W
Anode dissipation W, = 45 45 45 W
Output power Wo = 23 23 23.4 W
Efficiency n = 34 34 34 %
Modulation factor m = 100 100 100 %
Grid No.l current Igl = 2 4 8 mA
Grid No.l input power Wigl = 0.08 Q.17 0.38 W
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PE1/100

OPERATING CONDITIONS R.F. class C

anode and screen | suppressor grid

grid modulation modulation

Wavelength A >5 =5 >5 m

Anode voltage Va = 800 600 1000 V

Grid No.1 voltage Vgl = -120 -120 -100 V

Grid No.2 voltage ng = 250 250 150 V

I Grid No.3 voltage Vg3 = 0 0 -100 V
— Anode current I = 120 120 72 mA
e Grid No.l current Igl = 6.5 65 10 mA
Grid No.2 current Ig2 = 23 23 24 mA

Peak grid No.1 A.C. voltage Vgl = 150 150 140 V

p

Grid No.l input power Wigl = 0.9 0.9 1.3 W

Grid No.2 dissipation Wg2 = 5.8 5.8 3.6 W

Anode input power Wia = 96 72 72 W

Anode dissipation W, = 21 21 45 W

Output power Wo = 72 51 27 W

Efficiency n = 78 71 37:5 %

Modulation factor m = 100 100 100 %

Peak grid No.2 A.C. voltage ng = 250 250 -V

p
Peak grid No.3 A.C. voltage Vg3p = - = 100 V
Modulation power Wmod = 48 36 0 w
4 H H September 1969



PE1/100

OPERATING CONDITIONS as A.F. class Bamplifier and modulator, two tubes;
(Grid No.3 connected to cathode)

Anode voltage
Grid No.l voltage
Grid No.2 voltage

Load resistance

Peak grid to grid voltage
Anode current

Grid No.l current

Grid No.2 current

Grid No.l input power
Grid No.2 dissipation
Anode input power

Anode dissipation

Output power

Total harmonic distortion

Efficiency

Anode voltage
Grid No.1 voltage
Grid No.2 voltage
Load resistance

Peak grid to grid voltage
Anode current

Grid No.l current

Grid No.2 current

Grid No.l input power
Grid No.2 dissipation
Anode input power

Anode dissipation

Output power

Total harmonic distortion

Efficiency

R aa~

1000 800 A%
-34 -33.5 \Y%
250 250 \Y
8800 7560 Q
P S—— e —,
0 84 0 68 V
2x26  2x134 2x28  2x108 mA
0 2x0.8 0 0 mA
2x5 2x28 2x8 2x27 mA
0 2x0.03 0 0 W
2x1.3 2x%7 2x2  2x6.8 W
2x26  2x134 2x22.4 2x86.4 W
2x26 2x37 2x22.4 2x31.4 W
0 194 0 110 W
o 5 - 4.5 %
= 72 & 63.5 %
600 \Y
-33 \Y%
250 \Y%
6320 Q
0 66 v
2x28 2x102 mA
0 0 mA
2x11 2x28 mA
0 0 w
2x2.8 2x7 \'i
2x16.8 2x61.2 \
2x16.8 2x20.2 A
0 82 W
- 3.3 %
= 67 %
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813 MAINTENANCE TYPE QB2/250

R.F. BEAM POWER TETRODE

Beam power tetrode for use as A.F. or R.F. amplifier or oscillator

QUICK REFERENCE DATA.
C telegr. B teleph. Cagz mod.
A Freq.
(m) (MHZ) Va WO (W) Va WO (W) Va WO (W)
(V) | CCS [ ICAS || (V) | CCS | ICAS (V) | CCS | ICAS
10°] 30 2000 | 275 2000 [ 50 1600 | 180
1500 | 210 1500 50 1250 | 140
1250 | 170
2250 575 2250 70 2000 300
Cg, mod. AB mod. 1)
Freq.
(gn ot || Va oMo ) ]I Va | Wo (W)
(V) | CCS | ICAS || (V) | CCS | ICAS
10 30 2000 50 2250 | 380
1500 40 2000 | 335
2250 75 1500 | 260
2500 490

HEATING: direct; filament thoriated tungsten

Filament voltage Vi = 10
Filament current Iy = 5 A
CAPACITANCES
Grid No.l to all other elements except anode Cgl = 16.3 pF
Anode to all other elements except grid No.1 Cq = 14.0 pF
Anode to grid No.l Cagl < 0.25 pF

TYPICAL CHARACTERISTICS

Amplification factor of grid No.2
with respect to grid No.l Hgog) = B.5

3.75 mA/V

1}

Mutual conductance S (I, = 50 mA)

1) Without grid current; two tubes

September 1969 | | | | 1
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QB2/250

MECHANICAL DATA

Anode connector: 40619

Base

Net weight

: Giant 7-pin
:230g

max66

Dimensions in mm

162-175

max191

oo

Mounting position: Vertical with base up or down,
or horizontal with pins 2 and 6 in a vertical plane

Pages 5, 6

2) Obtained preferably from a separate source modulated with the plate supply
or from the modulated plate supply through a series resistor of

27 kS2 at V4 =
43 K at V, =
41 k2 at V, =

1250 V
1600 V
2000 V

MAINTENANCE TYPE

“ September 1969



QB2/250

R.F. CLASS C TELEGRAPHY
C.C.S. LIMITING VALUES (Absolute limits), continuous service

Frequency f upto 30 60 120 MHz
Anode voltage  V, = max.2000 1500 1000 V
Anode input power Wiz = max. 360 270 180 W
Anode dissipation W, = max. 100 \
Anode current I, = max. 180 mA
Grid No.2 voltage ng = max. 400 A%
Grid No.2 dissipation Wgz = max. 22

Negative grid No.l voltage —Vg1 = max. 300 \Y
Grid No.l current Igl = max. 25 mA
Grid No.l circuit resistance Rgl = max. 30 kQ

C.C.S. OPERATING CONDITIONS, continuous service

Frequency f = 30 60 60 MHz
Anode voltage Va = 2000 1500 1250 V
Grid No.1 voltage Vg, = -120 -90 -75 v 1
Grid No.2 voltage ng = 400 300 300 V
Grid No.3 voltage Vg3 = 0 0 0 Vv
Anode current Ia = 180 180 180 mA
Grid No.l current Igl = 10 12 12 mA
Grid No.2 current Ig2 = 45 30 35 mA
Peak grid No.1 A.C. voltage Vglp 205 175 160 V
Grid No.l input power Wigl = 1.9 1:9 1.7 W
Grid No.2 dissipation Wg2 = 18 9.0 10.5 W
Anode input power Wia = 360 270 225 W
Anode dissipation W, = 85 60 55 W
Output power Wo = 275 210 170 W
Efficiency n = 76.5 78 75:5 . %
Ly For A.C. filament supply

September 1969 “ H 3
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QB2/250

R.F. CLASS C TELEGRAPHY
I.C.A.S. LIMITING VALUES (Absolute limits), intermittent service

Frequency f upto 30 60 120 MHz
Anode voltage  V, = max.2250 1700 1125 V
Anode input power Wi = max. 500 375 250 W
Anode dissipation W, = max. 125 V'
Anode current I = max. 225 mA
Grid No.2 voltage ng = max. 400 \%
Grid No.2 dissipation Wg2 = max. 22 W
Negative grid No.1 voltage —Vgl = max. 300 Vv
Grid No.l current Igl = max. 30 mA
Grid No.1 circuit resistance Rgl = max. 30 kQ2

I.C.A.S. OPERATING CONDITIONS, intermittent service

Frequency f = 30 MHz
Anode voltage Va = 2250 V
Grid No.1 voltage Vgl = =155 V l)
Grid No.2 voltage ng = 400 V
Grid No.3 voltage Vg3 = 0 Vv
Anode current I, = 220 mA
Grid No.l current Igl = 15 mA
Grid No.2 current Igz = 40 mA
Peak grid No.1 A.C. voltage Vglp = 275V
Grid No.l input power Wigl = 4 W
Grid No.2 dissipation Wg2 = 16 W
Anode input power Wiz = 495 W
Anode dissipation W, = 120 W
Output power W, = 375 W
Efficiency n = 76 %

1y For A.C. filament supply

4 H MAINTENANCE TYPE September 1969



QB2/250

R.F. CLASS C ANODE AND SCREEN GRID MODULATION

C.C.S. LIMITING VALUES (Absolute limits), continuous service
Frequency f upto 30 60 120 MHz
Anode voltage ~ V, = max.1600 1200 800 V
Anode input power Wi, = max. 240 180 120 W
Anode dissipation w, = max. 67 w
Anode current L, = max. 150 mA
Grid No.2 voltage ng = max. 400 A%
Grid No.2 dissipation Wg2 = max. 15 w e
Negative grid No.1 voltage ~Vg; = max. 300 \ E
Grid No.l current Igl = max. 25 mA —
Grid No.1 circuit resistance Rgl = max. 30 k2
C.C.S. OPERATING CONDITIONS, continuous service
Frequency f = 30 60 MHz
Anode voltage Va = 1600 1250 V
Grid No.1 voltage Vg, = -160 -160 v 1)
Grid No.2 voltage ng = 300 300 V 2)
Grid No.3 voltage Vg3 = 0 0V
Anode current I = 150 150 mA
Grid No.l current Igl = 12 13 mA
Grid No.2 current Ig2 = 30 35 mA
Peak grid No.l1 A.C. voltage Vglp 250 250 V
Grid No.l input power Wigl 2.7 2.9 W
Grid No.2 dissipation Wg2 = 9 10.5 W
Anode input power Wia = 240 187.5 W
Anode dissipation W, = 60 47.5 W
Output power Wo = 180 140 W
Efficiency n = 75 74.5 %
Modulation factor m = 100 I 100 %
Modulation power Wmod 120 94 W
1) For A.C. filament supply 2y See page 2
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{ifl

R.F. CLASS C ANODE AND SCREEN GRID MODULATION
I.C.A.S. LIMITING VALUES (Absolute limits), intermittent service

Frequency f upto 30 60 120 MHz
Anode voltage Vs = max.2000 1500 1000 V
Anode input power Wiqa = max. 400 300 200 W
Anode dissipation W, = max. 100 w
Anode current i 8 = max. 200 mA
Grid No.2 voltage ng = max. 400 A
Grid No.2 dissipation Wg2 = max. 20

Negative grid No.1 voltage —Vgl = max. 300 \Y
Grid No.l current Igl = max. 30 mA
Grid No.l circuit resistance Rgl = max. 30 k2

1.C.A.S. OPERATING CONDITIONS, intermittent service

Frequency f = 30 MHz
Anode voltage Vi = 2000

Grid No.1 voltage Vg, = -5 v D
Grid No.2 voltage Vg, = 350V 2)
Grid No.3 voltage Vg3 = 0 Vv
Anode current I, = 200 mA
Grid No.l current Igl = 16 mA
Grid No.2 current Ig2 = 40 mA
Peak grid No.1 A.C. voltage Vglp = 300 V
Grid No.1 input power Wig, = 4.5 W
Grid No.2 dissipation Wg2 14 W
Anode input power Wia = 400 W
Anode dissipation wa = 100 W
Output power Wq = 300 W
Efficiency n = 75 %
Modulation factor m = 100 %
Modulation power Wmog = 200 W

1y For A.C. filament supply 2) See page 2
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QB2/250

R.F. CLASS C GRID MODULATION

C.C.S. LIMITING VALUES (Absolute limits), continuous service

mA

<

k2

MHz

v b

mA

2)
mA

< <

3)

£ =2 = =

Frequency £ upto 30 60 120
Anode voltage Vs - max.2000  1760. 1520 V
Anode input power Wi, = max. 150 132 114
Anode dissipation Wy, = max. 100
Anode current Iy = max. 100

Grid No.2 voltage Vg2 = max. 400

Grid No.2 dissipation Wgz = max. 15
Negative grid No.l voltage —Vgl = max. 200

Grid No.l circuit resistance Rg1 = max. 30
C.C.S. OPERATING CONDITIONS, continuous service

Frequency f = 30 upto 120
Anode voltage Va = 2000 1500
Grid No.l1 voltage Vg1 = =120 -140
Grid No.2 voltage ng = 400 400
Grid No.3 voltage Vg3 = 0 0
Anode current I, = 75 70
Grid No.l current Igl =

Grid No.2 current Ig2 e 3 3
Peak A.C. input voltage, R.F. Vglp 120 145
Peak A.C. input voltage, A.F. Vglp 60 60
Grid No.l1 input power wigl

Grid No.2 dissipation Wgz = 1.2 1.2
Anode input power Wia = 150 105
Anode dissipation W, = 100 65
Output power Wo = 50 40
Efficiency n = 33 38

ly Fixed supply or cathode resistor bias, unbypassed for A.F., is recommended

2) Usually negligible
3) R.F. driving power is never more than 2 W

A.F. driving power is usually not more than 1 W

L1
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QB2/250

R.F. CLASS C GRID MODULATION
I.C.A.S. LIMITING VALUES (Absolute limits), intermittent service

Frequency f upto 30 60 120 MHz
Anode voltage  V, = max.2250 1980 1710 V
Anode input power Wiy, = max. 200 176 152 W
Anode dissipation w, = max. 125 W
Anode current Iy = max. 125 mA
Grid No.2 voltage ng = max. 400 \%
Grid No.2 dissipation Wgz = max. 20 W
Negative grid No.l voltage —Vgl = max. 200 \4
Grid No.l circuit resistance Rgl = max. 30 k2

I.C.A.S. OPERATING CONDITIONS, intermittent service

Frequency f = 30 MHz
Anode voltage ‘ Vg, = 2250 V
Grid No.1 voltage Vg, = -lOV )
Grid No.2 voltage Vg2 = 400 V
Grid No.3 voltage Vg3 = 0 Vv
Anode current Iy = 85 mA
Grid No.1 current Ig, = 2)
Grid No.2 current Ig2 = 2.5 mA
Peak A.C. input voltage, R.F. Vglp = 135 'V
Peak A.C. input voltage, A.F. Vglp = 355V
Grid No.l input power Wigl 3)
Grid No.2 dissipation Wgz = 1.0 W
Anode input power Wia = 191 W
Anode dissipation Wa = 116 W
Output power Wo = 75 W
Efficiency n = 39 %

1) Fixed supply or cathode resistor bias,unbypassed for A.F., is recommended
2) Usually negligible
3) R.F. driving power is never more than 2 W

A.F. driving power is usually not more than 1 W

(o]
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QB2/250

R.F. CLASS B TELEPHONY
C.C.S. LIMITING VALUES (Absolute limits), continuous service

Frequency f upto 30 60 120 MHz
Anode voltage V, = max.2000 1760 1520 V
Anode input power Wja = max. 150 132 114 W
Anode dissipation Wy = max. 100 w
Anode current Iy & max. 100 mA
Grid No.2 voltage ng = max. 400 v
Grid No.2 dissipation Wg2 = max. 15 w

C.C.S. OPERATING CONDITIONS, continuous service

Frequency f = 30upto 120 MHz
Anode voltage Vg = 2000 1500 V
Grid No.1 voltage Vg = =B -60 VvV 1)
Grid No.2 voltage ng = 400 400 V
Grid No.3 voltage VgS = 0 0

Anode current Iy = 75 100 mA
Grid No.2 current Ig2 = 3 4 mA
Peak grid No.1 A.C. voltage Vglp = 80 70 V
Grid No.2 dissipation Wg2 = 1.2 1.6 W
Anode input power Wia = 150 150 W
Anode dissipation W, = 100 100 W
Output power Wo = 50 50 W
Efficiency n = 33 33 %
Modulation factor  m = 100 100 %
Grid No.l input power Wigl <2 <2 W

1) For A.C. filament supply

{111
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QB2/250

1

R.F. CLASS B TELEPHONY
1.C.A.S. LIMITING VALUES (Absolute limits), intermittent service

Frequency f upto 30 60 120 MHz
Anode voltage Vi - max.2250 1980 1710 V
Anode input power Wis = max. 200 176 152 W
Anode dissipation W, = max. 125 \
Anode current I, = max. 125 mA
Grid No.2 voltage ng = max. 400 v
Grid No.2 dissipation Wg2 = max. 20 W

I.C.A.S. OPERATING CONDITIONS, intermittent service

Frequency f = 30 MHz
Anode voltage Va = 2250 V
Grid No.l voltage Vgl = -60 V l)
Grid No.2 voltage ng = 400 V
Grid No.3 voltage Vg3 = 0

Anode current I, = 85 mA
Grid No.2 current Ig2 = 3 mA
Peak grid No.l A.C. voltage Vglp = 70V
Grid No.2 dissipation Wgz = 1.2 W
Anode input power Wia = 191 W
Anode dissipation W, = 121 W
Output power Wo = 70 W
Efficiency n = 36.5 %
Modulation factor TR TS o %
Grid No.l input power Wigl < 2 W

1y For A.C. filament supply

10 “ MAINTENANCE TYPE September 1969



QB2/250

AF. CLASS AB AMPLIFIER AND MODULATOR

C.C.S. LIMITING VALUES (Absolute limits), continuous service

Anode voltage

Anode current

Anode input power
Anode dissipation
Grid No.2 voltage
Grid No.2 dissipation

Grid No.l circuit resistance

= max. 2250 V

= max. 180 mA

= max. 360 W

= max. 100 W

= max. 1100 V

= max. 22 W

= max. 30 k2 l)

C.C.S. OPERATING CONDITIONS, continuous service; two tubes

Va = 2250 2000 1500 v
Vg = -95 -90 -85 v
ng = 750 750 750 v
Vg3 - 0 0 0 v
Rag: = 20 16 9.3 kQ
- 0
Vglglp 170 0 160 0 160 V
Iy = 2x25  2x127.5 2x25 2x132.5 2x25 2x152.5 mA
Ig2 = 2x1.0 2%x26.5 2x1.0 2%21 .5 2x1.0 2x22.5 mA
Wigl = 0 0 0 0 0 0 W
Wgz = 2x0.75 2x19.9 2x0.75 2x16.1 2x0.75 2x16.9 W
Wia - 2x56 2x287 2x50 2x265 2%37.5 2x229 W
Wis, - 2x56 2x97 2x50 2x97 .5 2x37.5 2x99 W
Wo = 0 380 0 335 0 260 W
n = ~ 66 = 63 - ST %

1) With fixed grid bias. Cathode bias is not recommended

2) For A.C. filament supply

LI
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AF. CLASS AB AMPLIFIER AND MODULATOR
I.C.A.S. LIMITING VALUES (Absolute limits), intermittent service

Anode voltage Va = max. 2500 V
Anode current Iy = max. 225 mA
Anode input power Wia = max. 450 W
Anode dissipation W, = max. 125 W
Grid No.2 voltage ng = max. 1100 V
Grid No.2 dissipation Wg2 = max. 22 W
Grid No.1 circuit resistance Rgl = max. 30 k2 l)

1.C.A.S. OPERATING CONDITIONS, intermittent service; two tubes

Anode voltage Va = 2500 v
Grid No.1 voltage Vgl = -95 A% 2)
Grid No.2 voltage ng = 750 Vv
Grid No.3 voltage Vg3 = 0 Vv
Load resistance Raa. = 19 kQ
—_—

Input A.C. voltage, peak to peak Vglglp = 0 180 V
Anode current L, = 2x25 2x145 mA
Grid No.2 current Igz = 2x1.0 2x27 mA
Grid No.!l input power Wigl = 0 0 W
Grid No.2 dissipation Wg2 = 2x0.75 2x20.3 W
Anode input power Wia = 2x62.5 2x362.5 W
Anode dissipation W, = 2x62.5 2x117.5 W
Output power W, = 0 490 W
Efficiency n = = 67.5 %

1y with fixed grid bias. Cathode bias is not recommended
2) For A.C. filament supply
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4:65A QB3/200

8165

R.F. POWER TETRODE

QUICK REFERENCE DATA
Freq. C telegr. Cagz mod. S:5.B.
A% W Vv ' V. Wy
MHz a 0 a 0 a |
M) o oy | o | @ |
50 3000 280 2500 230
50 1500 165 1500 140
50 600 45 600 45
220 1500 110 1500 75
30 2500 87
30 2000 Y
30 1500 58
B mod. 1)
Igl =0 Ig, > 0
Viy W, Vi Wo
V) (W) V) (W)
1750 175 1800 270
1500 145 1500 250
1000 80 1000 170
600 90

HEATING : direct; filament thoriated tungsten
Filament voltage Ve = 6 V

Filament current If = 3.5 A

COOLING: radiation/low-velocity air flow

CAPACITANCES

Anode to all other elements except grid No.1 Ca = 2.1 pE
Grid No.1 to all other elements except anode ’ Cgl = 8 pF
Anode to grid No.1 Cagl = 0.08 pF

1) Two tubes

September 1969 1
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QB3/200

i1

TYPICAL CHARACTERISTICS
Anode voltage

Grid No. 2 voltage

500 Vv
250 VvV
125 mA
4 mA/V

Dimensions in mm

g2
Anode current I =
Mutual conductance S =
Amplification factor of grid No.2
. N =
with respect to grid No.1 Hgog
MECHANICAL DATA
Base : Septar &
Socket 2422 513 00001 mo 54 -
&
Anode connector: 40624 N |
3
Net weight :85¢g /. 1\
=N
-~
SIS
g E -
o
g
( 9 —
9 max 60.5 S
d S
S &
E E

Mounting position: vertical with base up or down

TEMPERATURE LIMITS (Absolute limits)

Temperature of bulb and pin seals

= max. 225 ©OC
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QB3/200

R.F. CLASS C TELEGRAPHY

LIMITING VALUES (Absolute limits)

Frequemey o @i S upto 250 __upto 150 MHz
Anode voltage V, = max. 1500 max. 3000 V
Anode current Ia = max. 150 mA
Anode input power Wig = max. 450 W
Anode dissipation W, = max. 65 W
Grid No.2 voltage ng = max. 400 A%
Grid No.2 dissipation Wg2 = max. 10 W [
Negative grid No.1 voltage -Vgl N max. 500 A% E
Grid No.l current Igl = max. 30 mA g
Grid No.1 dissipation ng = max. S w
OPERATING CONDITIONS
Frequency f = 50 50 50 220 MHz
Anode voltage Va = 3000 1500 600 1500 Vv
Grid No.2 voltage ng = 250 250 250 250 'V
Grid No. 1 voltage Vgl = =100 =85 =75 -85 V
Anode current L, = 115 150 150 117 mA
Grid No.2 current Igz = 8 24 40 24 mA
Grid No.1 current Igl = S 12 15 12 mA
Peak grid No.1 A.C. voltage Vglp = 180 185 170 190 Vv
Grid No.1 input power Wig1 0.8 2.0 2.3 8 W
Grid No.2 dissipation Wgz = 2.0 6 10 6 W
Anode input power Wia = 345 225 90 175 W
Anode dissipation W, = 65 60 45 65 W
Output power W, = 280 165 45 110 W
Efficiency n = 81 73 50 63 %
September 1969 3



QB3/200

R.F. CLASS C ANODE AND SCREEN GRID MODULATION

LIMITING VALUES (Absolute limits)

Frequency o oeeeooood S mplo S50 oo JN0 MiB
Anode voltage V, = max. 1500  max. 2500 V
Anode current I = max. 120 mA
Anode input power W, = max. 300 w
Anode dissipation W, = max. 45 w
Grid No.2 voltage ng = max. 400 A%
Grid No.2 dissipation Wgz = max. 10 '
Negative grid No.l voltage -Vgl = max. 500 \%
Grid No.1 current Igl = max. 25 mA

OPERATING CONDITIONS

Frequency f = 50 50 50 220 MHz
Anode voltage Va = 2500 1500 600 1500 V
Grid No.2 voltage ng = 250 250 250 250 Vv
Grid No.1 voltage Vgl = =135 -125 -120 -85 V
Anode current Iy = 110 120 120 80 mA
Grid No.2 current Ig2 = 10 15 30 27 mA
Grid No. 1l current Igl = 6 8 12 12 mA
Peak grid No.1 A.C. voltage Vglp = 215 220 215 185 V
Grid No.1 input power Wigl ol g2 1.6 2.3 8 W
Grid No.2 dissipation Wg2 =i 2.8 3.8 75 6.25 W
Anode input power Wia = 275 180 72 120 W
Anode dissipation W, = 45 40 27 45 W
Output power Wo = 230 140 45 75 W
Efficiency n = 84 78 62 63 %
Modulation factor m = 100 100 100 100 %
Peak grid No.2 A.C. voltage ngp = 250 250 250 250 Vv
Modulation power Wmod = 137 90 36 60 W
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QB3/200

R.F. CLASS B SINGLE SIDE BAND AMPLIFIER

LIMITING VALUES (Absolute limits)

Anode voltage

Anode current

Anode input power
Anode dissipation
Grid No.2 voltage
Grid No.2 dissipation

Grid No.1 circuit resistance

OPERATING CONDITIONS
Frequency

Anode voltage

Grid No.2 voltage

Grid No.1 voltage 1)

Peak grid No.l A.C. voltage
Anode current

Grid No.2 current

Grid No.1 current

Grid No.2 dissipation

Grid No.l input power
Anode input power

Anode dissipation

Output power 2)

ig]
Wia

Y2

42.
42.

w

175
60
87

l) To be adjusted for the stated zero signal anode current

V, = max. 3000
L = max. 150
W;, = max. 450
W, = max. 65
ng = max. 600
Wg2 = max. 10
Rgl = max. 250
30 30
2000 1500
450 480
-100 -86
0 190 0 150
22 80 30 90
- 2 - 3
- 20 - 15
- 26 - 13.5
- 3.8 - 2.3
44 160 45 135
44 60 45 60
0o 77 0 58

mA

< =

k2

MHz

2) Useful power in the load measured in a circuit having an efficiency of about

75 4.
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A.F. CLASS B AMPLIFIER AND MODULATOR

LIMITING VALUES (Absolute limits)

Anode voltage Va = max. 3000 V
Anode current I = max. 150 mA
Anode dissipation W, = max. 65

Grid No.2 voltage ng = max. 600 V
Grid No.2 dissipation Wgz = MaXs 20
Negative grid No.1 voltage —Vgl = max. 500 V
Grid No.l current Igl = max. 20 mA
Grid No.1 circuit resistance Rgl = max. 250 k2

OPERATING CONDITIONS, two tubes. Iy 5 & 0
Vay = 1750 1500 1000 A%
ng = 500 500 500 v
Vv = =115 -110 -100 Vv
g1

Raa ., = 20 15 9 k2
Vglglp = 0 180 0 170 0 170 Vv
Ia = 2x20 2x85 2x30 2x90 2x30 2x85 mA
Ig2 # - 2x11.5 - 2x10 - 2x15 mA
Wgz = - 2x6 ~ 2x5 - 2x7.5 W
Wia = 2x35 2x150 2x45 2x135 2x30 2x85 W
W, = 2x35 2x62.5 2x45 2x62.5 2x30 2x45 W
W, = 0 178 0 145 0 80 W
n = = 59 - 54 = 47 %
dtOt = = 4.5 = 3 = 3 %
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QB3/200

AF. CLASS B AMPLIFIER AND MODULATOR (continued)

OPERATING CONDITIONS, two tubes. Igl >0

Anode voltage Va = 1800 1500
Grid No.2 voltage Vg, = 250 250
Grid No.1 voltage Vgl = =50 -45
Load resistance Raa,, = 20 14
Peak grid to grid voltage Vglglp = 0 180 0 200
Anode current Iy = 2x25 2x110 2x30  2x125
Grid No.2 current Igz = = 2x15 = 2x20
Grid No.l current Igl = 0 2x9 0 2x10
Grid No.2 dissipation Wg2 = - 2x4 = 2x5
Grid No.l input power Wigl = 0 2x0.8 0 2x0.9
Anode input power Wia = 2x45 2x198 2x45 2x188
Anode dissipation W, = 2x45 2x63 2x45 2x63
Output power Wo = 0 270 0 250
Efficiency n = - 68 - 67
Total harmonic distortion deot = - 5 - 6
Anode voltage Va = 1000 600
Grid No.2 voltage ng = 250 250
Grid No.1 voltage Vgl = -40 -40
Load resistance Raan, = 6.8 3.6
Peak grid to grid voltage Vglglp = 0 210 0 240
Anode current Iy = 2x30 2x150 2x30 2x150
Grid No.2 current Ig2 = = 2x30 - 2x40
Grid No.1 current Igl = 0 2x14 0 2x15
Grid No.2 dissipation Wg2 = = 2%7.5 = 2x10
Grid No.1 input power Wigl = 0 2x1.3 0 2x1.6
Anode input power Wia = 2x30 2x150 2x18 2x90
Anode dissipation W, = 2x30 2x65 2x18 2x45
Output power Wo = 0 170 0 90
Efficiency n = - 57 - 50
Total harmonic distortion diot = s 6 - 10

NN = EEEE

()

11111
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6155 QB3/300

R.F. POWER TETRODE

QUICK REFERENCE DATA
A Freq. C telegr. B teleph. Cag2 mod. B mod.l)
V. W \Y% i \Y% W \Y% \
MH a o a [0} ra o a O
m) | M)y | A | w | @ | W) W | W)
2.5 120 3000 375 | 3000 58 2500 | 300 2500 | 550
2.5 120 2500 375 | 2500 %] 2000 | 225 2000 | 550
2:5 120 2000 275 | 2000 54 1500 | 157 1500 | 455
2.5 120 1500 110
2 150 2500 360
1.9 200 2000 225

HEATING : direct; filament thoriated tungsten
Filament voltage ¥y = 5 ¥V
6.5 A

1"

Filament current If

COOLING: Radiation/low-velocity air flow

CAPACITANCES
Anode to all other elements except grid No.1 Cy = 3.5 pF
Grid No.1l to all other elements except anode Cg1 = 10.8 pF
Anode to grid No.1 Cagl = 0.05 pF
TYPICAL CHARACTERISTICS
Amplification factor of grid No.2

with respect to grid No.1 Hgog) = 612
Mutual conductance S(I;=40mA) = 2.2 mA/V

l) Two tubes; I 0

g1~
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QB3/300

il

TEMPERATURE LIMITS (Absolute limits)

Temperature of anode seal = max. 220 ©OC
Temperature of pin seals = max. 180 ©C
Bulb temperature = max. 350 °C
COOLING

In general cooling of the tube is not necessary at normal ambient temperature
at frequencies below 50 MHz.

When the tube isused at or near maximum values at frequencies above 50 MHz ,
it will be necessary to direct a low-velocity air flow on the anode seal and the
bottom of the envelope.

In order to prevent overheating of the screen-grid pins by high-frequency cur-
rent it is recommended to include both screen-grid socket connections in the

circutt.

MECHANICAL DATA Dimensions in mm
Base : giant 5 p

Socket : 2422 512 01001

Anode connector : 40624

Net weight : 120 ¢
a
g2
g1
- s}
475 °
Fof 5

Mounting position: vertical with base up or down

2 l I | ‘ September 1969



QB3/300

R.F. CLASS C TELEGRAPHY
LIMITING VALUES (Absolute limits)

ERRQUEIRS. o itcenbnnmma L e MRS 10 Wpto 170 dpro 200 M
Anode voltage Vg = max.3000 max.2500 max.2200 V
Anode input power Wiy = max. 625 max. 560 max. 435 W
Anode current Iy = max. 225 mA
Anode dissipation Wy = max. 125 1)

Grid No.2 voltage Vg2 = max. 400 v
Grid No.2 dissipation Wg2 = max. .20

Negative grid No.1 voltage —Vgl = max. 500 \Y%
Grid No.1l current Igl = max. 15 mA
OPERATING CONDITIONS

Frequency f <120 <120 = <120 <120 MHz
Anode voltage Vg = 3000 2500 2000 1500 V
Grid No.2 voltage ng = 350 350 350 350 V
Grid No.1 voltage Vgl = -150 -150 -100 -150 V
Anode current I = 167 200 200 110 mA
Grid No.2 current Igz = 30 40 50 56 mA
Grid No.1 current Igl =" B4 9 9 8 mA
Peak grid No.1 A.C. voltage Vglp = 300 330 260 225V
Grid No.l input power wigl = 2 3 2.4 1.7 W
Grid No.2 dissipation Wg2 = 10.5 14 17.5 19.6 W
Anode input power Wia = 500 500 400 165 W
Anode dissipation W, = 125 125 125 55 W
Output power W, = 375 375 275 110 W
Efficiency n = 75 75 69 67 %

l) Anode red hot, temperature = 850 °C

September 1969 ‘ ‘ 4 3
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QB3/300

LI

R.F. CLASS B TELEPHONY

LIMITING VALUES (Absolute limits)

Frequency _______________. S spie d20. upto 170 mpto 200 Wil
Anode voltage V, = max.3000 max.2500 max.2200 V
Anode input power Wis = max. 200 max. 190 max. 150 W
Anode current Iy = max. 135 mA
Anode dissipation W, = max. 125 1) W
Grid No.2 voltage ng = max. 400 v
Grid No.2 dissipation Wgz = max. 14 w

OPERATING CONDITIONS

Frequency f <120 <120 <120 MHz
Anode voltage Vi = 3000 2500 2000

Grid No.2 voltage ng = 350 350 350 V
Grid No.l voltage Vgl = -50 =50 =50
Anode current L, = 60 70 83 mA
Grid No.2 current Ig2 = 1 1 1.5 mA
Peak grid No.1 A.C. voltage Vglp = 50 55 65 V
Grid No.2 dissipation Wgz = 0.35 0..35 0.52 W
Anode input power Ws,, = 180 175 166 W
Anode dissipation Wa = 122 120 112 W
Output power Wo = 58 35 54 W
Efficiency n = 32 31.5 32.5 %
Modulation factor m = 100 100 100 %
Grid No.1 current Igl = 4.5 4 4 mA
Grid No.1 input power Wigl = 0.45 0.44 0.52 W

l) Anode red hot, temperature = 850 °C

4 September 1969



QB3/300

R.F. CLASS C ANODE AND SCREEN GRID MODULATION
LIMITING VALUES (Absolute limits)

Proqueicy . eron J— o 120 wpto 170 upte 200 Mis
Anode voltage Va = max.2500 max.2100 max.1800 V
Anode input power Wig = max. 415 max. 375 max. 290 W
Anode current I, = max. 200 mA
Anode dissipation Wy = max. 83 W
Grid No.2 voltage ng = max. 400 A%
Grid No.2 dissipation Wgz = max. 20 A
Negative grid No.1 voltage _Vgl = max. 500 A%
Grid No.1 current Igl = max. 15 mA

OPERATING CONDITIONS

Frequency f <120 <120 <120 MHz
Anode voltage Va = 2500 2000 1500 V
Grid No.2 voltage ng = 350 350 300 V
Grid No.1 voltage Vgl = =210 -220 -150 V
Anode current L = 152 150 160 mA
Grid No.2 current lgz = 30 33 33 mA
Grid No.1 current Igl = 4.5 5 10 mA
Peak grid No.1 A.C. voltage Vglp = 380 390 250 'V
Grid No.1l input power Wigl = 1;7 2 2.5 W
Grid No.2 dissipation Wg2 = 10.5 11.5 10 W
Anode input power Wia = 380 300 240 W
Anode dissipation W, = 80 75 83 W
Output power Wo = 300 225 157 W
Efficiency n = 79 75 65 %
Modulation factor m = 100 100 100 %
Peak grid No.2 A.C. voltage ngp = 300 300 255 'V
Modulation power Wmod = 190 150 120 W

September 1969 I | | | 5
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QB3/300

I

AF. CLASS B AMPLIFIER AND MODULATOR.

LIMITING VALUES (Absolute limits)

Anode voltage

Anode current

Anode dissipation

Grid No.2 voltage

Grid No .2 dissipation

Negative grid No.l voltage

Grid No.l1 circuit resistance

OPERATING CONDITIONS , two tubes

Va

Vgl
82

aaa,

<

R

Vglglp

Ig =0
Vg, = max. 3000
Iy = max. 225
W, = max. 125
ng = max. 600
W = max. 20
g2

-Vgl = max. 500
Rgl = max. 150

2500 2000 1500

-97 -95.5 -94

600 600 600

25 17.6 12
0 190 0 186 0 185
2x30 2x108 2x30 2x111 2x30 2x109
2x0.1 2x13 2x0:1 2x12 2%0.15 2x13.5
2x0.1 2x7.8 2x0.1 2x7.2 2x0.1 2x8.1
2x7H 2x270 2x60  2x222 2x45 2x163
275 2%97:5 2x60 2x92 2x45 2x78
0 345 0 260 0 170
- 64 - 58.5 - 52
- 4.0 - 3.6 - 3D

1y Anode red hot, temperature = 850 °C

mA

wl)

|| September 1969



- QB3/300

AF. CLASS B AMPLIFIER AND MODULATOR. Igl >0

LIMITING VALUES (Absolute limits)

Anode voltage Vs = max. 3000 V
Anode current I, = max. 225 mA
Anode dissipation W, = max. 125 wl)
Grid No.2 voltage ng = max. 400 V
Grid No.2 dissipation Wg2 = ' max. 20 W
Negative grid No.1 voltage —Vgl = max. 3500 V

OPERATING CONDITIONS , two tubes

V, = 2500 2000 1500 \%
Vgl = ~51 =50 -48 Vv
ng = 350 350 350 AV
Raa,\l = 20 12 7.2 k2
Vglglp = 0 240 0 296 0 330 V
I = 2x30 2x151 2x30 2x197.5 2x30 2x227.5 mA
Igl = 0 2x8.5 0 2x12 0 2x16 mA
Igz = 2x0.1 2x18 2x0.15 2x32 2x0.25 2x42 mA
W-lgl = 0 2x0.9 0 2x1 .6 0 2x2.4 W
Wg2 = 0 2x6.3 2x0.1 2x11 .2 2x0.1 2x15 W
Wia = - 2%75 2x877-5 2x60 2x395 2x45 2x341.5 W
Wy = 2x75 2x102.5 2x60 2x120 2x45 2x114 W
W = 0 550 0 550 0 455 W
n = - 2.5 - 69.5 - 66.5 %
deot = = 5 = 5 ~ 5 %

1) Anode red hot, temperature = 850 °C

September 1969 | | | | 7
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QB3/300GA

4-125A

R.F. POWER TETRODE

MECHANICAL DATA

Base : Metal-shell Giant 5p

Socket: 2422 512 01001

. _max62%
99
9%
(=,
8
NS
N E
g T ——)
8b oo oo
S‘O
SN

max 6919

For further data and curves of this type
please refer to type QB3/300

Dimensions in mm

l l | | September 1969



6156 QB3.57750

R.F. POWER TETRODE

QUICK REFERENCE DATA
A Freq. C telegr. B teleph. Cag2 mod. B mod. 1)
Va | Wo | Va | Wo | Va | Wo Vo, | W,
MH

(m) | MHz) |y wy | o) [ | ) | ) o | w)
>4 <75 4000 1000 4000 126 3000 510 3000 1240
3000 800 3000 125 2500 375 2500 1140

2500 575 2500 123 2000 974

2.5 120 2500 500 1500 660

HEATING : direct; filament thoriated tungsten
Filament voltage Vg = S

Filament current I¢ = 14.1 A

COOLING: radiation/low-velocity air flow

CAPACITANCES
Anode to all other elements except grid No.1 Cy = 4.5 pF
Grid No.1 to all other elements except anode Cgl = 12.7 pF
Anode to grid No.1 Cag1 = 0.12 pF
TYPICAL CHARACTERISTICS
Amplification factor of grid No.2

with respect to grid No.1 Mgogy T |
Mutual conductance S(I3=100mA) = 4 mA/V

1
) Two tubes

September 1967 | | H 1



QB3.5/750

TEMPERATURE LIMITS (Absolute limits)

Temperature of anode seal = max. 220 °C
Temperature of pin seals = max. 180 °C
Bulb temperature = max. 350 °C

COOLING

In order to keep the temperatures below the maximum permitted values a low-
velocity air flow has to be directed to the anode seal and the bottom of the
envelope

In order to prevent overheating of the screen-grid pins by high -frequency current
it is recommended to include both screen-grid socket connections in the circuit

MECHANICAL DATA Dimensions in mm
Base : Giant 5p max 87
Socket : 2422 512 01001 g
()}
Anode connector : 40624
Net weight ¥ 185 g
©
iy
g N
g2 o
g/ '
)
C > =y
A g

Mounting position: vertical with base up or down

772 8788




QB3.5/750

R.F. CLASS C TELEGRAPHY
LIMITING VALUES (Absolute limits)

Frequency _______________ . f upto 75 upto 100; upto 120 MHz
Anode voltage V, = max.4000 s max. 3300 E max.2500 V
Anode input power Wia = max.1250 § max. 1000 F max. 750 W
Anode dissipation Wy = max. 250 W
Anode current I = max. 350 mA
Grid No.2 voltage Vgy = max. 600 v
Grid No.2 dissipation Wg2 = max. 35 W
Negative grid No.l voltage —Vgl = max. 500 v
Grid No.l current Igl = max. 20 mA
OPERATING CONDITIONS
Frequency f = 75 75 75 MHz
Anode voltage Vg E 4000 3000 2500 V
Grid No.2 voltage Vgy = 500 500 500 VvV
Grid No.1 voltage Vgl = ~-225 -180 -150 V
Anode current Ia = 312 345 300 mA
Grid No.2 current Ig2 = 45 60 60 mA
Grid No.1 current Igl = 9 10 9 mA
Peak grid No.1 A.C. voltage Vglp = 303 265 220V
Grid No.1 input power Wigl = 2.5 2.4 1.8 W
Grid No.2 dissipation Wg2 = 22.5 30 30 W
Anode input power Wia = 1248 1035 750 W
Anode dissipation W, = 248 235 175 W
Output power WO = 1000 800 575 W
Efficiency n = 80 77 77 %
772 2781
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QB3.5/750

R.F. CLASS B TELEPHONY
LIMITING VALUES (Absolute limits)

Frequency _______________f_____upto 75! upto 100{upto 120 MHz_
Anode voltage Va = max.4000 E max. 3300 : max.2500 V
Anode input power Wia = max. 400 i max. 320 : max. 240 W
Anode dissipation W; = max. 250 W
Anode current I = max. 250 mA
Grid No.2 voltage ng = max. 600 4
Grid No. 2 dissipation Wgz = max. 23 w

OPERATING CONDITIONS

Frequency f = 75 75 75 MHz
Anode voltage Vg = 4000 3000 2500 V
Grid No.2 voltage ng = 500 500 500
Grid No.1 voltage Vg, = -100 -90 -84 V
Anode current Ly = 94 125 150 mA
Grid No.2 current Ig2 = 0 0 0 mA
Peak gridNo.1 A.C. voltage Vglp = 552 61 66 V
Anode input power Wia = 376 375 375 W
Anode dissipation Wy, = 250 250 250 W
Output power Wi, = 126 125 125 W
Efficiency n = 38.9 33 33 %
Modulation factor m = 100 100 100 %
Grid No.1 current Igl = 0.5 2 5.5 mA
Grid No.1l input power Wig1 = 0.06 0:25 0.7 W
Grid No.2 dissipation Wg2 = 4 3.8 6 W
7Z2 2782




QB3.5/750

R.F. CLASS C ANODE AND SCREEN GRID MODULATION
LIMITING VALUES (Absolute limits)

Frequency .. £ upto_ 75! upto 100} upto 120 MHz
Anode voltage vV, = max. 3200? max.2600§ max.2000 V
Anode input power Wiqa = max. 825 E max. 660 E max. 500 W
Anode dissipation W, = max. 165 W
Anode current L = max. 275 mA
Grid No.2 voltage ng = max. 600 A%
Grid No. 2 dissipation Wgz = max. 35 w
Negative grid No.l voltage —Vgl = max. 500 \%
Grid No.l current Igl = max. 20 mA

OPERATING CONDITIONS

Frequency f = 75 75 MHz
Anode voltage Va = 3000 2500 V
Grid No. 2 voltage ng = 400 400 V
Grid No.1 voltage Vg1 = =310 -200 V
Anode current I3 = 225 200 mA
Grid No.2 current Igz = 30 30 mA
Grid No.1 current Igl = 9 9 mA
Peak grid No.1 A.C. voltage Vglp = 400 280 V
Grid No.l input power Wigl = 3.3 2.3 W
Grid No. 2 dissipation Wg2 = 12 12 W
Anode input power Wia = 675 500 W
Anode dissipation W, = 165 125 W
Output power Wo = 510 375 W
Efficiency n = 75.5 75 %
Modulation factor m = 100 100 %
Peak grid No.2 A.C. voltage ngp = 350 350 'V
Modulation power Wmod = 344 256 W
772 2783
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QB3.5/750

R.F. CLASS B SINGLE SIDE BAND AMPLIFIER
LIMITING VALUES (Absolute limits)

i L DS S— AL
Anode voltage Va = max. 4 kV
Anode current I = max. 350 mA
Anode input power Wija = max. 1250 W
Peak anode dissipation Wap = max. 275 W1l
Anode dissipation W, = max. 250 W
(Averaging time Tay = max. 5 sec)
Grid No.2 voltage ng = max. 600 V
Grid No.2 dissipation Wg2 = max, 35 W
Grid No.1 circuit resistance Rgl = max. 250 kQ2

OPERATING CONDITIONS

f = 30 30 30 30 30 30 MHz
v, = 4 3.5 4 3.5 3 2.5 kV
Vg, = -105 -110 -105 -98 -94 91 Vv
Vg t S0 | G | WD W0 S0 0
Vgip = 0 105 ! 0 110 | 0 105‘ 0 98 l 0 94 ‘ 0 9V
I, = 50 182' 50 207 ' 50 164' 50 164 ' 50 164 ' 50 164 mA
gy = 0 0 ‘ o ol o ol o o o o | o 0 mA
Ig, = 0 9l 0 12] 0 Sl 0 9| 0 10| 0 10.5ma
Wig, o o, 0 O O O 0O O 0 0 0 0w
Wg, = 0 5‘ 0 7.21 0 4l o0 4.5| 0 5 | 0 5.3W
Wig =200 730 | 175 725 | 200 660 | 175 575 | 150 490 | 125 410 W
W, =200 220 175 235 200 zool 175 175 | 150 157 | 125 140 W
W, = - 510 | - 4% i - 460 - 400 - 333 - 270W

n = - 69] - 67]— 70] - 69'— 68 | - 66 %
1) Max. value during a modulation cycle. 772 2784




QB3.5/750

AF. CLASS B AMPLIFIER OR MODULATOR
LIMITING VALUES (Absolute limits)

Anode voltage Va =  max. 4 kV
Anode dissipation Wy, = max. 250 W
Anode current L = max. 350 mA
Grid No.2 voltage ng = max. 6001)V
Grid No.2 dissipation Wg2 = max. 35 W
Negative grid No.1 voltage —Vgl = max. 500 V
Grid No.1 current Igl = max. 30 mA
Grid No.1 circuit resistance Rg1 = max. 250 kQ

OPERATING CONDITIONS, two tubes. Igl >0

% = 3000 2500 2000 1500 %
Vg, = 300 300 300 300 %
Vg, = -55 -51 -49 -45 \Y
Raa, *= 14 9',2 ‘ 6.6 | 4.55 k2
Veigip * 0 280 0 306 0 328 0 323 V
I, = 2x50 2x275 1 2x50 2x3121 2x50 2x347| 2x50  2x347 mA
Tos = 0 2x34.5 | 0 2x44 | 0 2x55| 0  2x58 mA
Ig, = 0 2x15 | 0 2x21 | 0 2x27‘ 0  2x28 mA
Wigl = 0 2x1.9 0 2x2.9 0 2x4 0 2x4 W
Wg, = 0 2x10.5 0 2x13] 0 x16.5] 0 2x17.5 W
Wia = 2x150 2x825| 2x125  2x780 | 2x100 2x694‘ 2x75  2x520 W
W, = 2x150  2x205 2x125 2x210 2x100 2x207, 2x75 2x190 W
Wo = 0 1240 ‘ 0 1140 0 974I 0 660 W
e == - s| - 5 | - gl = 5 %

n = = 75| = 73| = 701 - 63.5 %

l) ng = max. 1000 V, when the temperature of the pin seals is max. 120 °C
7Z2 2785
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QB3.5/750

AF. CLASS B AMPLIFIER OR MODULATOR
LIMITING VALUES. See page 7.

OPERATING CONDITIONS, two tubes . Iy, = 0
Va = 3000 2500 2000 1500 v
Vg, - 500 500 500 500 \
Vg, - -94 91 -88 -85 v
Raa,, 22 18 14.5 10 kO
Tk 0 184 | 0 178 | 0o 173 | 0 167 V
I, = 2x50 2x155 I 2x50 2x155 I 2x50 2x150 | 2x50 2x150 mA
Igz = 0 2x10 J 0 2x10.5 l 0 2x14.5 I 0 2x15.5 mA
Wg2 = 0 2x5 I 0 2x5.3 | 0 2x7:3 | 0 2x7.8 W
Wia = 2x150 2x465 | 2x125 2x387 | 2x100 2x300 | 2x75 2x225 W
Wa = 2x150 2x147| 2x125  2x132| 2x100  2x105| 2x75  2x91 W
Wo = 0 eS| 0 510 0 30 0 268 W
dot = - 2.8 - . - &3 = 3 %
n - - el - 66l - 6s| - 60 %
722 2786
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4-250A

QB3.5/750GA

R.F. POWER TETRODE

MECHANICAL DATA Dimensions in mm

Base : Metal-shell Giant 5p

Hiflf

Socket: 2422 512 01001 m0X§7
1
g ; -
B 3
R
B £
£ 2| ——
el 9}
b O 0O 0O ‘::I
is}
<9 B E
L B I
L 4.75
max631

For further data and curves of this type
please refer to type QB3.5/750
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7527 QB4/1100

R.F. POWER TETRODE

QUICK REFERENCE DATA
Preg, C telegr. Cag2 mod. B S.S.B. B AP
(MHz) | Vv, | W, v, Wo vy, | wo V, Wo(W) 2)
(V) | W) | (V) W) | (W) | (W) (V) [Ig;>0] Ig;=0
30 3650 |765%) 4000 | 1750 | 1540
75 4000 | 1100 | 3000 | 630 3500 1650 1330
3000 800 | 2500 | 510 3000 1375 1110
2500 640 | 2000 | 380 2500 1110 850
100 4000 800
3500 650
110 4000 | 650
3500 | 600
3000 | 500
HEATING: direct; thoriated tungsten filament
Filament voltage Vg = 5V
Filament current Ir = 4.1 A
CAPACITANCES
Grid No.1 to all other elements except anode Cgl = 12.7 pF
Anode to all other elements except grid No.1 Cy = 4.9 pF
Anode to grid No.1 Cagl = 0.12 pF
TYPICAL CHARACTERISTICS
Anode voltage Vs = 2500 V
Grid No.2 voltage ng = 500 V
Anode current I = 100 mA
Mutual conductance S = 4.0 mA/V
Amplification factor of grid No.2
with respect to grid No.l Hgogy = 5.1

1) Intermittent service, ICAS
2) Two tubes

ot
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QB4/1100

COOLING : radiation and forced air

At anode dissipations up to 250 W a low velocity air flow directed on the anode
seal and the base generally will provide sufficient cooling. At higher dissi-
pations the glass chimney should be used for circulating forced air along the
bulb. At 400 W anode dissipation at least 0.4 m3/min air should be passed
through the chimney. For this purpose the static pressure below the chassis
should be min. 5 mm water pressure if coolingis arranged in the recommended
way (see figure below).

TEMPERATURE LIMITS (Absolute limits)

Bulb temperature

Temperature of anode seal

Temperature of pin seals

MECHANICAL DATA

Base

Socket

Anode connector:
: 40666
: 190 g

Chimney

Net weight

Mounting position: vertical with base up or down

: Giant Sp.
: 2422 512 01001

40624

1"

Dimensions in mm

127%6
102

——— 5
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QB4/1100

R.F. CLASS C TELEGRAPHY
LIMITING VALUES (Absolute limits)

Frequency f upto 110 MHz
Anode voltage V, = max. 4000 V
Anode input power Wi, = max. 1400 W
Anode dissipation W, = max. 400 W
Anode current Ia = max. 350 mA
Grid No.2 voltage ng = max. 600 V
Grid No.2 dissipation Wg2 = max. 35 W
Negative grid No.1 voltage —Vgl = max. 500 V
Grid No.1 current Igl = max. 25 mA

OPERATING CONDITIONS

Frequency f N 75 75 75 100 100 MHz
Anode voltage vV, = 4000 3000 2500 4000 3500 V
Grid No.2 voltage Vg? = 500 500 500 500 500 V
Grid No.1 voltage VSI = =220 -220 -200 -170 -170 V
Anode current I = 350 350 350 270 250 mA
Grid No.2 current Igz = 25 30 35 16 17 mA
Grid No.1 current Igl = 6 6 6.5 9.5 9 mA
Peak grid No.1
A.C. voltage Vglp = 305 305 290 240 235 V
Grid No.l input power W-lgl = 1.8 1.8 1.8 2 1.8 W
Grid No.2 dissipation Wg2 = 12.5 15 17.8 8§ 8.5 W
Anode input power Wi, = 1400 1050 875 1080 875 W
Anode dissipation Wy = 300 250 235 280 225 W
Output power W, = 1100 800 640 800 650 W
Efficiency n = 78.5 76 73 74 74 %
September 1969 II H 3



QB4/1100

Il

R.F. CLASS C ANODE AND SCREEN GRID MODULATION

CCS = continuous service

ICAS = intermittent service

LIMITING VALUES (Absolute limits; carrier conditions with m = max. 100 %)

CCS ICAS
Frequency _f upto 75 30
Anode voltage V, = max. 3200 4000
Anode input power Wi, = max. 880 1100
Anode dissipation W, = max. 270 270
Anode current I = max. 275 275
Grid No.2 voltage Vg, = max. 600 600
Grid No.2 dissipation Wg7 = max. 35 35
Negative grid No.1 voltage —Vgl = max. 500 500
Grid No.1 current Igl = max. 25 25
OPERATING CONDITIONS Grid No.2 modulated with transformer
CCs ICAS
Frequency f = 75 75 75 30
Anode voltage Va = 3000 2500 2000 3650
Grid No.2 voltage ng = 500 500 500 500
Grid No.1 voltage Vgl = =220 -220 -220 -225
Anode current I, = 275 275 279 275
Grid No.2 current 182 = 36 38 40 30
Grid No.l current Ig1 = 6 6 6 6
Peak grid No.1
A.C. voltage Vglp = 305 308 305 308
Grid No.1 input power Wig1 = 1.6 j 1.6 1.7
Grid No.2 dissipation Wgz = 18 19 20 15
Anode input power Wia = 825 688 550 1000
Anode dissipation Wy = 195 178 170 235
Output power Wo = 630 510 380 765
Efficiency n = 76 74 69 76.5
Modulation depth m = 100 100 100 100
Peak grid No.2
A.C. voltage ngp = 400 400 400 400
Modulation power Wmod = 413 344 275 500

mA

W

mA

MHz

4 | I September 1969



QB4/1100

R.F. CLASS B SINGLE SIDE BAND AMPLIFIER
LIMITING VALUES (Absolute limits)

Frequency f upto 110 MHz
Anode voltage 'V, = max. 4000 V
Anode input power Wi, = max. 1400 W
Anode dissipation W, = max. 400 W
Anode current L = max. 350 mA
Grid No.2 voltage ng = max. 850 V
Grid No.2 dissipation Wgz = max. 35 W

OPERATING CONDITIONS

Frequency f = 60 MHz
Anode voltage Va = 4000
Grid No.l voltage Vgl = -130 Vv
Grid No.2 voltage ng = 705
single  double
zero
sienal tone tone
€ signal signal
Peak grid No.l A.C. voltage Vglp = 0 130 - A
Anode current I, = 65 250 175 mA
Grid No.2 current Ig2 = - 10 7 mA
Grid No.l current Igl = 0 0 0 mA
Grid No.2 dissipation Wg2 - 7..05 4.95 W
Anode input power Wia = 260 1000 700 W
Anode dissipation W, = 260 350 375 W
Output power WO = 0 650 325 W
Efficiency n = = 65 46.5 %

September 1969 \ I | | 5
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QB4/1100

i

R.F. CLASS B SINGLE SIDE BAND AMPLIFIER
OPERATING CONDITIONS (continued)

f = 60 60 MHz
Vj = 3500 3000 A
Vgl = -135 -140 A%
ng = 750 810 \%
—_— single double Jero single double
Sig‘nal Fone Fone signal Fone Fone
signal signal signal  signal
Vglp = 0 135 - 0 140 - \
Ia = 7o 280 200 90 300 215 mA
Igz = & 12 8.4 - 15 10.5 mA
Igl = 0 0 0 0 0 0 mA
Wgz = - 9 6.3 - 12.2 8.5 W
Wia = 263 980 700 270 900 645 W
Wa = 263 380 400 270 400 395 W
Wo = 0 600 300 0 500 250 W
] = - 61.2 43 - 99:5 38.8 %
AF. CLASS B AMPLIFIER
LIMITING VALUES (Absolute limits)
Anode voltage V, = max. 4000 V
Anode dissipation W, = max. 400 W
Anode current I = max. 350 mA
Grid No.2 voltage ng = max. 800 V l)
Grid No.2 dissipation Wgz = max. 35 W
Grid No.1 current Igl = max. 25 mA

For Operating conditions please refer to pages 7 and 8

1y ng = max. 1000 V if the pin seal temperature is kept below 120 °C

6 “ September 1969
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4-400A QB4/1100GA

8438

R.F. POWER TETRODE

MECHANICAL DATA

Base : Metal-shell Giant 5p DS SHSIRaG Hi Bi

Socket: 2422 512 01001

max 87
9,
o}
B S
|
3 B
E 7 S—
| o)
™D O O 0O ‘;‘{
9
7 £
y .E“
475
. max691

For further data and curves of this type
please refer to type QB4/1100

s
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6079

QB5/1750

R.F. POWER TETRODE

QUICK REFERENCE DATA
For communication
A Freq. C telegr. Cagy mod Cg, mod
A% W v W v Wo
MH: a o E} o a
m My L w | v | wm | o | w
5 60 5000 1760 4000 1200 4500 400
4000 1410 4000 330
A Freq. B single side band Brind l)
Vv W Vv W
m MHz 4 9 a 9
il e W) W | w
10 30 5000 900 5000 2220
4000 2250
For industrial application R.F. class C
A Freq. A 2) m 3y
V W Vir W
m Mtz tr 0 t o
m o M e | W | Raeh | W)
5 60 4800 750 4250 1110
HEATING direct; thoriated tungsten filament
Filament voltage V¢ = 10
Filament current It = 9.9 A
TYPICAL CHARACTERISTICS at I; = 120 mA
Amplification factor of grid No.2
with respect to grid No.!l Mgog) 9.5
S = 7 mA/V

Mutual conductance

1) Two tubes
2y Ay = selfrectification
3) nA = two phase half wave rectification without filter

4) Each phase

September 1969 \ l



QB5/1750

CAPACITANCES

Grid No.! to all other elements except anode Cgl = 24 pF
Anode to all other elements except grid No.1 Ca = 8.3 pF
Anode to grid No.1 Cagl = 0.25 pF

COOLING: radiation/low-velaocity air flow

In order to keep the temperatures below the maximum permitted values it may
be necessary to direct an air flow to the seals

TEMPERATURE LIMITS (Absolute limits)

Bulb temperature = max. 250 OC
Temperature of anode seal = max. 220 °C
Temperature of pin seals = max. 180 9C

MECHANICAL DATA

Dimensions in mm

Base : Super giant
Socket : 2422 512 00001 - Mmax1]18
9.
Anode connector: 40626 >
o
Net weight ¢ 375¢g “‘I
©
+l
R
a
g2 m%['_____________j
g1 o
000__»
-
8L
f f «_max87
Mounting position: vertical with base up or down
7722 8793




QB571750

R.F. CLASS C TELEGRAPHY
LIMITING VALUES (Absolute limits)

ol N f o upto 75 upto 1101) MHz
Anode voltage Vg = max. 5 max. 4.5 kV
Anode input power Wiqa = max. 2250 max. 1800 w
Anode dissipation W, = max. 500 w
Anode current Iz = max. 450 mA
Grid No.2 voltage ng = max. 700 A%
Grid No.2 dissipation Wg2 = max. 65 W
Negative grid No.1 voltage -Vgl = max. 500 A%
Grid No.l dissipation ng = max. 25 W

OPERATING CONDITIONS

Frequency f < 60 60 60 60 MHz
Anode voltage Va 5) 5 4 4 kV
Grid No.2 voltage ng = 600 700 600 700 V
Grid No.1 voltage Vg, = =200 -200 -200 =200 V
Anode current I, = 440 440 450 450 mA
Grid No.2 current Ig, = 80 79 90 85 mA
Grid No.l current Igl = 35 25 39 27 mA
Peak grid No.1 voltage Vgl p ° 350 340 350 340 V
Anode input power Wig = 2200 2200 1800 1800 W
Grid No.1 input power Wigl = 12 8 14 8.5 W
Grid No.2 dissipation Wg2 = 48 52.5 54 59.5 W
Anode dissipation Wa = 440 440 390 390 W
Output power Wo = 1760 1760 1410 1410 W
Efficiency n = 80 80 78 78 %

1) See page F 772 879
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QB5/71750

R.F. CLASS C ANODE AND SCREEN GRID MODULATION
Screen grid modulated via a choke of 2 H

LIMITING VALUES (Absolute limits)

Frequency f up to 75 MHz
Anode voltage Va = max. 4 kv
Anode input power Wia = max. 1600
Anode dissipation Wa = max. 330 W
Anode current I, = max. 400 mA
Grid No.2 voltage ng = max. 700 V
Grid No.2 dissipation Wgz = max. 50 W
Negative grid No.l voltage —Vgl = max. 500 V
Grid No.l dissipation ng = max. 25 W
OPERATING CONDITIONS
Frequency f < 60 MHz
Anode voltage Va = 4 kV
Grid No.2 voltage ng = 600 V
Grid No.l voltage Vgl = -240 V
Peak grid No.2 voltage ng o = 340 V
Peak grid No.1l voltage ’\/gl p ° 415
Anode current I = 380 mA
Grid No.2 current Igz = 80 mA
Grid No.1 current Igl = 20 mA
Anode input power Wia = 1520 W
Grid No.l input power Wig1 = 7.5 W
Grid No.2 dissipation Wg2 = 48 W
Anode dissipation W, = 320 W
Output power Wo = 1200 W
Efficiency n R Z?__%____
Modulation factor m = 100 %
Modulation power Wmod = 760 W
772 8795




“ QB5/1750

R.F. CLASS C CONTROL GRID MODULATION
LIMITING VALUES (Absolute limits)

. e R e S S M DAY o AT
Anode voltage Vg = max. 5000 V
Anode input power Wi, = max. 1000 W
Anode dissipation W, = max. 500 W
Anode current Iy = max. 225 mA
Grid No.2 voltage ng = max. 700 V
Grid No.2 dissipation Wg2 =  max. 50 W
Negative grid No.l voltage _Vgl = max. 500 V
OPERATING CONDITIONS

Frequency f < 60 60 MHz
Anode voltage Va = 4500 4000 V
Grid No.2 voltage ng = 600 600 V
Grid No.1 voltage 1) Vg, = -180 -180 V
Grid No.1 circuit resistance Rgl = 1400 1400 @
Peak grid No.1 voltage Vgl P = 220 210 V
Anode current L; = 200 200 mA
Grid No.2 current Ig2 = 5 5 mA
Grid No.l current Igl = 6.5 6.5 mA
Grid No.l input power Wigl = 1+3 1.2 W
Anode input power Wia = 900 800 W
Anode dissipation W, = 500 470 W
Grid No.2 dissipation Wg2 = 3 3 W
Output power W, = 400 330 W
Efficiency n = 44.5 41 %
Modulation factor  m - = 100 100 %
Peak grid No.l modulation voltage Vgl modp = 100 100 VvV
Grid No.1 current  2) Ig, = 2 27 mA
Grid No.l input power 2) W'lgl = 5 5 W

1) With =170 V from fixed bias supply included

2y At crest of modulation 772 8796
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R.F. CLASS B SINGLE SIDE BAND AMPLIFIER
LIMITING VALUES (Absolute limits)

Frequency £ up to 30 MHz
Anode voltage  V, = omax. 5000 V
Anode input power Wia = max. 2250 W
Anode dissipation W, = max. 500 W
Anode current L = max. 450 mA
Grid No.2 voltage ng = max. 700 VvV
Grid No.2 dissipation Wg2 = max. 65 W
Grid No.l circuit resistance Rgl = max. 50 k2

OPERATING CONDITIONS

Frequency f < 30 MHz
Anode voltage Vg = 5000 \Y
Grid No.2 voltage ng = 700
Grid No.1 voltage Vgl = -90 A%
o
signal signal
Peak grid No.l voltage Vgl p ° 0 130 Vv
Anode current Ly = 56 280 mA
Grid No.2 current Ig2 = 0 25 mA
Grid No.l current Igl = 0 1 mA
Grid No.l input power Wigl = 0 1 W
Anode input power Wia = 280 1400 W
Anode dissipation W, = 280 500 W
Grid No.2 dissipation Wg2 = 0 18 W
Output power Wo = 0 900 W
Efficiency n = - 64.5 %
722 8797
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R.F. CLASS C AMPLIFIER FOR INDUSTRIAL USE with self rectification

LIMITING VALUES (Absolute limits)

Frequency f! up to 75 MHz
Anode transformer voltage 1) - Vira = max. 5600 V(RMS)
Anode input power Wia = max. 1460 W
Anode dissipation W, max. 500 W
Anode current Iy = max. 240 mA
Grid No.2 transformer voltage 1) Vir gy = max. 780 V(RMS)
Grid No.2 dissipation Wg2 = max. 65 W
Negative grid No.l voltage -—Vgl = max. 500 V

Grid No.l current Igl =  max. 25 mA
Grid No.l circuit resistance Rgl = max. 50 k@
OPERATING CONDITIONSZ)

Frequency f < 60 MHz
Anode transformer voltage 1) Vira = 4800 V(RMS)
Grid No.2 transformer voltage l) Vir gy 670 V(RMS)
Grid No.l resistor Rgl = 16 k2
Peak grid No.l voltage Vgl p = 350 V
Anode current Iy = 200 mA
Grid No.2 current Igz = 32 mA
Grid No.l current Igl = 11 mA
Grid No.l input power Wigl = 3.5 W
Anode input power Wia = 1060 W
Anode dissipation W, = 310 W

Grid No.2 dissipation Wgz = 24 W
Output power Wo = 750 W
Efficiency n = 71 %

1) Vir a and Vir g, are the anode transformer secondary voltage per phase and
the screen gric% transformer secondary voltage per phase respectively.

2) Under these conditions normal deviations of voltages and load are permissi-

ble. The absolute limiting values of the tube must, however, not be exceeded.

722 8798
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it

R.F. CLASS C AMPLIFIER FOR INDUSTRIAL USE
with anode voltage from two-phase half-wave rectifier without filter

LIMITING VALUES (Absolute limits)

Frequency f up to 75 MHz
Anode transformer voltage 1) Vira = max. 5000 V(RMS)
Anode input power Wia = max. 2250 W
Anode dissipation W, = max. 500 W
Anode current Iz = max. 400 mA
Grid No.2 transformer voltage Ly Vir gy ° max. 700  V(RMS)
Grid No.2 dissipation Wgz =  max. 65 W
Negative grid No.l voltage ~Vgl = max. 500 V

Grid No.1 dissipation ng =  max. 25 W

Grid No.l current Igl = max. 45 mA
Grid No.1 circuit resistance Rgl =  max. 50 kQ

OPERATING CONDITIONS2)

Frequency f < 60 MHz
Anode transformer voltage l) Vir a = 4250 V(RMS)
Anode voltage D.C. value Va = 3825 'V

Grid No.2 transformer voltage l) Vir g 600 V(RMS)
Grid No.2 voltage  D.C. value ng = 540 V

Grid No.l resistor Rgl = 14 k0
Peak grid No.l voltage Vgl p = 300 V
Anode current I, = 325 mA
Grid No.2 current Ig2 = 20 mA
Grid No.l current Igl = 15 mA
Grid No.1 input power Wigl = 4 W
Anode input power Wia = 1535 W
Anode dissipation Wa = 425 W

Grid No.2 dissipation Wgz = 13.3 W
Output power W, = 1110 W
Efficiency n = 72 %

1) Vir 4 and Vtrg, are the anode transformer secondary voltage per phase and

the screen gric% transformer secondary voltage per phase respectively.
2) Under these conditions normal deviations of voltages and load are permissi-
ble. The absolute limiting values of the tube must, however, not be exceeded.
772 8799
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A.F. CLASS B AMPLIFIER AND MODULATOR
LIMITING VALUES (Absolute limits)

Anode voltage Va =  max. 5000 V
Anode input power Wi, = max. 2250 W
Anode dissipation W, = max. 500 W
Anode current Iy = max. 450 mA
Grid No.2 voltage ng = max. 700 V
Grid No.2 dissipation Wgz =  max. 65 W
Negative grid No.l voltage _Vgl = max. 500 V
Grid No.l current Igl =  max. 45 mA
Grid No.l circuit resistance Rgl = max. 50 k@

OPERATING CONDITIONS, two tubes

Vi = 5000 4000 4000 Y
ng = 600 600 600 A%
Vgl = =625 =625 -60 Vv
Raa, = 26 20 16 kQ
Vglglp 0 260 0 254 0 305 V
I, = 2x50 2x290 2x45 2x285 2x55 2x366 mA
Ig2 = 0 2x43 0 2x40 0 2x60 mA
Ig1 = 0 2x13 0 2x13.5 0 2x18 mA
Wigl = 0 2x1.5 0 2x1.5 0 2x2.5 W
Wia = 2x250  2x1450 2x180  2x1140 2x220  2x1465 W
W, = 2x250 2x340 2x180 2x300 2x220 2x340 W
Wg2 = 0 2x26 0 2x24 0 2x36 W
Wo = 0 2220 0 1680 0 2250 W
At = - 5 - 4.7 . 5 %
n = = 76.5 - 74 - 76.5 - %
772 2845
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QB5/2000

R.F. POWER TETRODE

QUICK REFERENCE DATA
C telegr. B S.S.B.
(1;/;?2) Va | Wy | Va | W, (PEP)
V) (W) V) W)
30 5000 2400 4000 1300
HEATING: direct; thoriated tungsten filament

Filament voltage Vg = 7.5V
Filament current Ip = 22.6 A

The filament current must never exceed a peak value of 45 A instantaneously at
any time during the energizing schedule

CAPACITANCES

Grid No.1 to all other elements except anode

Anode to all other elements except grid No.1

Anode to grid No.l

TYPICAL CHARACTERISTICS

Anode voltage
Grid No.2 voltage

Anode current

Mutual conductance

Amplification factor of grid No.2
with respect to grid No.l

Q
®
"

<
]

Kgogy

47.6
9.5
0.1

4000
600
200

10

I |

pF
pF
pF

mA
mA/V
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QB5/2000

COOLING : radiation and convection; low velocity air flow

TEMPERATURE LIMITS (Absolute limits)

Bulb temperature

Temperature of anode seal

Temperature of pin seals

MECHANICAL DATA

—» Base
Socket
Anode connector

Net weight

Mounting position:

: Super giant 5p
: 2422 512 00001
: 40665
1620 g

vertical

max. 350 ©C
max. 220 ©°C

max. 180 ©C

Dimensions in mm

44.5

max 153
| 195 ]
,+ |
A i Y
o 1
i
}
©|
+1
2,
S
e -
e —J

‘ ‘ October 1970



QB5/2000

R.F. CLASS C AMPLIFIER
LIMITING VALUES (Absolute limits)

el A S-S upto 30 MHz
Anode voltage Vq = max. 5.5 kV
Anode dissipation Wa = max. 800 W
Anode input power Wiz = max. 3.5 kW
Anode current I = max. 700 mA
Grid No.2 voltage ng = max. 800 V
Grid No.2 dissipation WgZZ = max. 120
Negative grid No.1 voltage —Vgl = max. 500 V
Grid No.l current Igl = max. 35 mA
OPERATING CONDITIONS

Frequency f = 30 MHz
Anode voltage V, = S kV
Grid No.2 voltage ng = 600

Grid No.1 voltage Vgl = -240 V
Anode current L = 600 mA
Grid No.2 current Igz = 185 mA
Grid No.l current Igl = 20 mA
Peak grid No.1 A.C. voltage Vglp = 300 V
Driving power Wdar = 10 W
Anode input power Wig = 3000 W
Grid No.2 dissipation Wgz = 110 W
Anode dissipation W, = 600 W
Output power Wo = 2400 W

Efficiency n = 80 %

Page 4

1) To be adjusted so that I, = 150 mA at Vglp =0V

2) Distortion levels with reference to either of the tones ina double tone test
signal. The quoted figures are the maximum encountered values at any driv-
ing level up to 100 %. 772 2900
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i)

R.F. CLASS B SINGLE SIDE BAND AMPLIFIER
LIMITING VALUES (Absolute limits)

Frequency __ . f______upto_ 30 MHz
Anode voltage Va = max. 5.5 kV
Anode dissipation Wa = max. 800 W
Anode input power Wig = max. 2.5 kW
Anode current I = max. 600 mA
Grid No.2 voltage ng = max. 800 V
Grid No.2 dissipation Wgz = max. 120
Negative grid No.l voltage —Vgl = max. 500 V
Grid No.1 circuit resistance Rgl = max. 20 k2

OPERATING CONDITIONS

Frequency f = 30 MHz
Anode voltage vy = 4 kV
Grid No.2 voltage ng = 600 \%
Grid No .1 voltage Vgl = -105 A% l)
vero single double
signal Fone Fone
signal signal

Peak grid No.1 A.C. voltage Vglp = 0 100 100 V
Anode current 15 = 150 465 330 mA
Grid No.2 current Ig2 = 8 85 40 mA
Grid No.l current Ig1 = 0 0 0 mA
Anode input power Wia = 600 1860 1320 W
Grid No.2 dissipation Wgz = 4.8 51 24 W
Anode dissipation Wa = 600 560 670 W
Output power Wo = 0 1300 650 W
Driving power Wair = 0 0 0 W
Efficiency n = - 69 49 %
Peak envelope power Wo(PEP) = 1300 W
Third harmonic distortion dg = <-35 dB2)
Fifth harmonic distortion ds = <-40 de)
1)2) See page 3 7Z2 2901
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QBL3.5/72000

Ceramic, coaxial, forced air cooled power tetrode with integral radiator for
use as U.H.F. amplifier or oscillator at frequencies up to 1000 Mc/s. The
coaxial arrangement of the terminals enables the tube to be usedas plug-in tube

in coaxial circuits.

COAXIAL U.H.F. POWER TETRODE

QUICK REFERENCE DATA
Freqg. C telegraphy A linear amplifier
MH2) Ty, g 6 [ Wo D | Vag v [ wo D
a-g1 0 a-gl o
790 25 210
800 4.31 2100
Television service
Freq. Neg. mod. Pos. synchr.
(MHz) 1
Va{/%l Wo sync) | Wo plack!)
(k (W) (W)
800 4.32 2200 1300
HEATING: direct; filament thoriated tungsten
Filament voltage Vi =
Filament current I¢ =
Filament surge current Lg surge - max. 150 A

After the circuit has been adjusted for proper tube operation, the filament volt-
age should be reduced to a value slightly above that at which performance is

affected. R.F. voltages on the filament should be avoided.

l) Useful power in the load

3.6 V
58 A

September 1967 “
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QBL3.5/2000

TYPICAL CHARACTERISTICS
Anode voltage
Grid No.2 voltage
Anode current
Mutual conductance

Amplification factor of grid No.2
with respect to grid No.1

CAPACITANCES
Grounded cathode
Grid No.1 to all other elements except anode

Anode to all other elements except grid No.1

Anode to grid No.1

Grounded grids No.l and 2

Anode to grid No.2
Grid No.1 to filament

Anode to filament

TEMPERATURE LIMITS (Absolute limits)
Temperature of all seals

Anode temperature

agl
agaz

Cgf

200
180

max.

max.

Og
oC

n

3000 V
500 V
0.48 A
20 mA/V
9
46 pF
6.0 pF
0.15 pF
7 pF
20 pF
0.02 pF

For the measurement of the anode temperature see note 4) page 4.

COOLING

Cooling data for the anode radiator

For recommended cooling arrangement see page 5.

Anode . Max. air Min.
e Height ; ; Pressure
dissipation ks i) inlet temp. air flow . (i, Hol)
W, (W) t; (°C) g(m¥Ymin.) | Pi E
1500 0 45 3.2 75
772 2903

(%]




QBL3.5/72000

COOLING (continued)
Remarks

Forced air cooling for the radiator and for the ceramic to metal seals will be
required before and during the application of any voltage. After switching off
voltages the cooling must be maintained for at least two minutes. The distri-
bution of the coolingair will varywith the cavity configuration around the tube.

The screen grid and anode connections should be preferably made of contact
finger stock. The fingers shall make good contact with the cylindrical planes of
the electrode connections. Slots of sufficient width should be provided between
the finger contacts to allow for passing of the cooling air.

The control grid and filament connections shall provide for good electrical con-
tacts and sufficient heat conduction.

The amount and temperature of the cooling air shall be watched during opera-
tion. If the amount of cooling air decreases below the specified value all volt-
ages shall be switched of automatically.

The cooling air shall be filtered to prevent the radiator from being choked.

Page 8

1) The cathode voltage should be adjusted for a zero signal anode current
I; =580 mA.

2) Peak envelope power. The driving signal consists of three independent H.F.
signal voltages, i.e.

picture carrier -8 dB . .

. . with respect to the sum signal
sideband signal -17 dB amplitude of th ——
sound carrier -7 dB F € of the composite signa

The frequency bandwidth of the driving signal is more than 6 MHz at -1 dB.

3) Peak envelope power. Typical value, measured in a circuit having an effi-
ciency of about 85%.

4) The intermodulation product in the passband of the output signal is measured
with reference to 0 dB. 772 2904
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QBL3.5/72000

MECHANICAL DATA Dimensions in mm
89¢ - 63
S
B :
f f e ——— 7
8
%) 4)
N2 =
g £ E] P
E .| 7+03¢%
% 82+03¢
H| Tof G50
N 64+
1:{ 9 7 ?
n ~1 T
-~ o+t
+ g m
el IS
£
L971+02¢
68+0.
39 £03¢, Net weight 1900 g

Mounting position: vertical with anode up or down

1) Eccentricity with respect to the axis through the anode and grid No. 1
max. 0.3 mm

2y Cathode return terminal. Eccentricity with respect to the axis through anode
and grid No.l max. 0.4 mm

3) Eccentricity with respect to the axis through anode and grid No.1
max. 0.8 mm

4) Point for anode temperature measurement 772 2905




QBL3.5/2000

Recommended anode cooling arrangement

Dimensions in mm

845 |

-

l

772 2906

1111}
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QBL3.5/2000

1]

U.H.F. POWER AMPLIFIER, CLASS C TELEGRAPHY ; cathode driven

A tunable coaxial circuit is built between grids No.l and 2 which introduces a
variable capacitive reactance between these grids. The results of this arrange-
ment are better efficiency and negligible regeneration from anode to cathode.

The reference point for the electrode voltages is the terminal of grid No.1

LIMITING VALUES (Absolute limits)

Frequency f up to 1000 MHz
Anode voltage Va -g1 = max. 4500 V
Anode dissipation W, = max. 1500 W
Anode input power Wia = max. 3800 W
Anode current I, = max. 0.9 A
Grid No.2 voltage Vg? -g) T max. 700 V
Grid No.2 dissipation Wg2 = max. 50 W
Grid No.2 current Ig2 = max. 75 mA
Grid No.l current Igl = max. 100 mA
Cathode voltage Vk_gl = max. 300 V

OPERATING CONDITIONS

Frequency f - 800 MHz
Anode voltage Va g1 = 4310 V
Grid No.2 voltage VEZ'gl = 600
Cathode voltage Vi g1 = 110 V
Anode current L = 0.85 A
Grid No.2 current 1g2 = 28 mA
Grid No.l current Igl = 50 mA
Driver output power War = 180 W
Useful power in the load Wy = 2100 W 1)
Power gain Wp /Wayr = 12

1) Typical value, measured in a circuit having an efficiency of approx. 85%.
772 2907




QBL3.5/2000

U.H.F. CLASS C AMPLIFIER FOR TELEVISION SERVICE, grid modulated, cath-
ode driven; negative modulation, positive synchronisation

A tunable coaxial circuit is built between grids No.l and 2 which introduces a
variable capacitive reactance between these grids. The results of this arrange-
ment are better efficiency and negligible regeneration from anode to cathode.

The reference point for the electrode voltages is the terminal of grid No.1

LIMITING VALUES (Absolute limits)

Frequency f up to 1000 MHz
Anode voltage Va_gl = max. 4500 V
Anode dissipation W, = max. 1500 W
Anode input power Wiy = max. 4000 W
Anode current Iy syne = max. 0.95 A
Grid No.2 voltage Vgo-g1 sync = max. 700 V
Grid No.2 dissipation Wg2 = max. 50 W
Grid No.2 current Ig2 sync = max. 75 mA
Grid No.1 current Igl sync = max. 100 mA
Cathode voltage Vk'gl = max. 500 V
OPERATING CONDITIONS
Frequency f = 800 MHz
Bandwidth at —3 dB B (-3 dB) = 6 MHz
Anode voltage Va -g1 = 4320 V
Grid No.2 voltage Vgo -g] = 600 V
sync Vk'gl sync = 120 V
Cathode voltage black Vk-g1 black = 175 'V
white Vk-g1 white = 345 V
sync Ia sync = 0.9 A
Anode current black T Black - 0.68 A
Grid No.2 current syne Igy sync ) B m
black Ig2 black = 5 mA
. sync L syne = 50 mA
Grid No.l current blaek Igi b{,ack _ 35 mA
Driver output power War sync = 220 W
. . sync W/ sync = 2200 W
Useful power in the load black W) black _ 1300 W
Power gain Wy /Wy = 10
7Z2 2908
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I

U.H.F. CLASS A LINEAR AMPLIFIER FOR TELEVISION SERVICE , sound and
vision, cathode driven

A tunable coaxial circuit is built between grids No.l and 2 which introduces a
variable capacitive reactance between these grids. The results of this arrange-
ment are better efficiency and negligible regeneration from anode to cathode.

The reference point for the electrode voltages is the terminal of grid No.1

LIMITING VALUES (Absolute limits)

Frequency f up to 1000 MHz
Anode voltage Va_gl = max. 3000 V
Anode dissipation Wy = max. 1500 W
Anode input power Wia = max. 1800 W
Anode current I = max. 800 mA
Grid No.2 voltage ng_gl = max. 700 V
Grid No.2 dissipation Wg2 = max. 50 W
Grid No.2 current Ig2 = max. 75 mA
Grid No.1 current Igl = max. 100 mA
Cathode voltage Vk'gl = max. 300 V
OPERATING CONDITIONS

Frequency f = 790 MHz
Bandwidth at -1 dB B = 6 MHz
Anode voltage Va-g, = 2500 V
Grid No.2 voltage ng -g] = 500V
Cathode voltage Vk-gl = 28V l)
Anode current I = 580 mA
Grid No.2 current Ig2 = 5 mA
Grid No.l current Ig1 = 0 mA
Driver output power W4 (PEP) = 16 W 2)
Output power in load Wy (PEP) = 210 W 3)
Intermodulation products d = -52 dB%)
Power gain Wy /War = 13
1)2)3)4) See page 3 772 2909
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4X500A

QBL4/800

R.F. POWER TETRODE

QUICK REFERENCE DATA

H.F. class C telegraphy

Television service
Neg. mod.; pos. sync.

Freq. Va W Freq. Va W, (W)
(MHz) (V) (W) (MHz) (V) sync. | black
110 4000 930 220 2400 600 340
3000 670 1850 300 170
2500 530
HEATING : direct, filament thoriated tungsten
Filament voltage Vg = 5 V
Filament current If = 13.5 A
CAPACITANCES
Anode to all other elements except grid No.1 Cy = 5.6 pF
Grid No.1 to all other elements except anode Cgl = 12.8 pF
Anode to grid No.1 Calgl = 0.05 pP
TYPICAL CHARACTERISTICS
Amplification factor of grid No.2
with respect to grid No.1 “gzgl = 6.2
Mutual conductance S(I, =200mA) = 5.2 mA/V
TEMPERATURE LIMITS (Absolute limits)
Temperature of seals max. 150 ©C
Anode temperature max. 150 OC

In order to keep the temperatures of the seals below the maximum permissible
value it is necessary to direct an air flow to the seals. Cooling air must be
applied to the seals and the anode cooler prior to the application of filament
power and the cooling must be continued for three minutes after the power has

been removed from the filament.

LI
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QBL4/800

I

COOLING CHARACTERISTICS

Wa h Yimax. 9min. Pi
(W) | (m) (°c) (m3/min.) | (mm Hy0)
0 35 0.50 9.8
0 45 0.59 12.9
802 ¥ 1sng 35 0.60 12.0
3000 25 0.63 11.5
0 35 0.77 17.5
0 45 0.90 23.0
400 | 1500 35 0.93 21.3
3000 25 0.97 20.5
0 35 1.13 35.5
- 0 45 1.32 46.9
1500 35 1.36 43.3
3000 25 1.42 41.5
MECHANICAL DATA Oimensions {n pam
Net weight: 530 g
e elg 5 57
143
a 'Y
‘C&
Lmn
Q
%
O
{ SIS
3
g2 9
L £
60.3+035
f f 67

Mounting position: vertical with anode up or down

2 September 1969



QBL4/800

R.F. CLASS C TELEGRAPHY

LIMITING VALUES (Absolute limits)

Bai i SO f .. BpEe 120 MH=
Anode voltage Vi = max. 4000 V
Anode input power Wiy = max. 1400

Anode dissipation Wy, = max. 500 W
Anode current Iy = max. 350 mA
Grid No.2 voltage ng = max. 500 V
Grid No.2 dissipation Wg2 = max. 30 W
Negative grid No.l voltage —Vgl = max. 500 V
Grid No.1l current Igl = max. 30 mA
Grid No.1 circuit resistance Rgl = max. 30 k@

OPERATING CONDITIONS

Frequency f = 110 110 110 MHz
Anode voltage Va = 4000 3000 2500 V
Grid No.2 voltage ng = 500 500 500 V
Grid No.1 voltage Vgl = -150 -150 =150 V
Anode current L; = 315 310 310 mA
Grid No.2 current Igz = 22 24 26 mA
Grid No.1l current Igl = 16 16 15 mA
Peak grid No.1 A.C. voltage Vglp = 230 230 230 'V
Grid No.l input power Wigl 5 5 5 W
Grid No.2 dissipation Wgz = 11 12 13 W
Anode input power Wia = 1260 930 775 W
Anode dissipation Wy = 330 260 245 W
Output power Wo = 930 670 530 W
Efficiency n = 73.5 72 68 5 %
Useful power in the load WL = 835 600 475 W
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QBL4/800

i

R.F. CLASS B AMPLIFIER FOR TELEVISION SERVICE; negative modulation,
positive synchronisation.

LIMITING VALUES (black level; absolute limits)

ol R . S L.
Anode voltage Va = max. 3000 V
Grid No.2 voltage Vg,) = max. 500 V
Anode current Iy s max. 350 mA
Anode input power Wiz = max. 1050 W
Anode dissipation W, = max. 500 W
Grid No.2 dissipation Wg2 = max. 30 W
Grid No.l current Ig1 = max. 30 mA
Grid No.l circuit resistance Rgl = max. 30 k2

OPERATING CONDITIONS , one tube

Frequency f = 220 220 MHz
Bandwidth B = 6 6 MHz
Anode voltage V, = 2400 1850
Grid No. 2 voltage Vg, = 500 500 V
Grid No.1 voltage Vgl = -100 -100 V
Peak grid No.1 A.C. voltage vglp sync = 185 140 'V
sync = 400 285 mA
Sk la  black = 300 215 ma
T sync = 35 20 mA
Grid No.2 current Ig2 hlack = 3 2 mA
s sync = 15 10 mA
Grid No.1 current Igl bk = 5 5 A
Grid No.1 input power Wigl sync S 25 15 W
: sync = 960 525 W
Anode input power Wia bfack _ 790 400 W
sync = 600 300 W
R esiain Yo black - 340 170 W

4 September 1969



QBL4/800
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6076 QBL5/3500

AIR COOLED R.F. POWER TETRODE

QUICK REFERENCE DATA
General purposes
N Pred. C telegr. Cagz mod.
(m) (MHz) v, W, Vg W,
(kV) (kW) (kV) (kW)
4 75 5) 4.1
4 3,15
2.7 110 5 3.9 4 2.7
1.36 220 E 2.9
Television service
Fesg. Neg.mod. Pos.sync os.mod. Neg.sync
(MHz) v, W, (kW) Va W, (kW)
(xV) sync black (kV) white
Narrow-band 170-220 4 5.9 3.3 4 4.0
Broad-band 54-88 5 8.0 4.5
170-220 4 5.0 2.8 4 2.8

HEATING: direct; filament thoriated tungsten

Filament voltage \£: = 6.3 V¥
Filament current If = 32.5 A
CAPACITANCES
Anode to all other elements except grid No.1 C, = 8.4 pF
Grid No.1 to all other elements except anode Cgl = 23.5 pF
Anode to grid No.1l Cag1 < 0.35 PpF

TYPICAL CHARACTERISTICS

Amplification factor of grid No.2

with respect to grid No.1 = 8.5

19 mA/V

Hgogl
Mutual conductance S(I,=2A)
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QBL5/3500

TEMPERATURE LIMITS (Absolute limits)

Temperature of the seals = max. 180 °C
Bulb temperature = max. 250 ©°C
COOLING

In order to keep the temperature of the seals below the maximum permissible
value, it may be necessary to direct an air flow to the seals

Anode cooling characteristics (see also cooling curves page 4 )

Wy h t q Pj
(kW) (m) (°C) (m‘s/min) (mmH50)
1 0 35 1.8 10

0 45 2.2 15
1500 3 2.2 13
3000 25 2.3 13
2.5 0 35 4.5 60
0 45 5.4 85
1500 35 5.4 73
3000 26 5.8 75
3 0 35 5 7 95
MECHANICAL DATA Dimensions in mm

Insulating pedestal: 40635

Net weight 1.6 kg

N4+3

| B -
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QBL5/3500

MECHANICAL DATA (continued) Dimensions in mm
Net weight of the tube : 2.25' kg

Filament and control grid connector: 40634

Screen grid connector 1 40622
a 69.5-70.5_
i = N
<max 635 o
gF]J' 'gx8 [
9, © % WY
91 ’gi ARA .
A [ \ XY e
=7 1S
P 92 A\muxgz J . it S
T 05 82
20%1 2041 . T Wy ¥ |
™ £
N
Y 4 /
b
o)
K‘I)‘ A
- max 87.6
90-92
- 96—97 e

Mounting position: vertical with anode down

At frequencies above 30 MHz both connecting pins must be used when connecting
the control grid

For further data and curves (except cooling curves)
of this type please refer to type QBWS5/3500

1y This pin is marked "O"
2) This pin should be used for connecting the anode return lead

September 1969 3



QBL5/3500
72061461-17.2.12 .e/cejj.
3 —5m mums 100 B i 100
W, |ti=max35°C i P; W, [ti =max45°C - p;
Y HmmH,0) P immH,0)
(kW) 2)’ (kW) / 'j/
2 iy amil 50 3 AW, 50
24 ] »
T
4 I
7 a 0 7 0
0.4 40 0.4 40
N A - at N b At
(H.P) 3 1(°C)  (H.R) (°C)
1] [l i
0.2 i 35 0.2 Aﬁ 35
LHatHH «
. [ P N V.
2 < e
11177
0 30 0 ‘ 30
7 3 7 3 5
Gnin (M3/min) Gmin.(M3/min)
5 1 : 7206145.1-17.2.12.e/cejj. 7
250 Z7500m W 00 23 Z3000m HHA -
P 0, / - o] 4
W, ti = max 35°C ,/ b W, ti =max 25°C [4{,// b;
(kW) 7 2T 1(mmH;0) (kW, 7 (mmH,0)
y 7
/ 3% B =
/1 yd pd L
1.5 / 50 1.5 v 50
",
7 - 7 ~
L Ll <
05 0 0.5 0
N At N [T At
(HPR) N (°C) (H.P) N/ (°c)
N A’
0.2 - 40 0.2 ] arapm 40
A
01 4 at 35 0.1 » 35
|~
0 30 0 30
2 6 2 4 6
Gpnjin.(M3/min) Gpmin.(M3/min)
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6075 QBW5/3500

WATER COOLED R.F. POWER TETRODE

QUICK REFERENCE DATA
General purposes
A Freq, C telegr. Cagz mod.
(m) (MHz) V, Wo Vi Wo
(kV) (kW) (kV) (kW)
4 75 5 4.1
4 3.15
2.7 110 5 3.9 4 2.7
1.36 220 4 2.9
Television service
Joo J
e Neg.mod. Pos.sync. |Pos.mod. Neg.sync.
(MHz) Va Wo (kW) Vi Wo (kW)
(kV) sync black (kV) white
Narrow -band 170-220 4 5.9 3.3 4 4.0
Broad-band 54-88 5 8.0 4.5
170-220 4 5.0 2.8 4 2.8

HEATING : direct; filament thoriated tungsten

Filament voltage Ve = 6.3
Filament current If = 32.5
CAPACITANCES
Anode to all other elements except grid No. 1 Cy = 8.4 pF
Grid No.l to all other elements except anode Cgl = 23.5 PpF
Anode to grid No.1 Cagl < 0.35 pF

—

September 1967 I |
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QBW5/3500

Hil[1

TYPICAL CHARACTERISTICS

Amplification factor of grid No.2
with respect to grid No.l

Mutual conductance

TEMPERATURE LIMITS (Absolute limits)

Temperature of seals

Bulb temperature

COOLING

B

Hgag1 ¥
S (Ia =2A) =
= max. 180 °C
= max. 250 °C

5

19 mA/V

In order to keep the temperature of the sealsbelow 180 °C, it may be necessary
to direct an air flow of sufficient velocity to the seals. At frequencies below
75 MHz this air cooling will in general not be necessary at V,<4kV (V3<3.2kV
in the case of class C anode and screen grid modulation).At V,<5kV(Vy<4kVin
the case of classC anode and screen grid modulation) air cooling will generally

be necessary at each frequency.

COOLING CHARACTERISTICS . See also cooling curves on page E

Wa ti q pl
(kW) (°C) (1/min) (atm)
1 20 2.5 0.073
50 3.0 0.1
9 20 2.9 0.073
50 4.8 0.25
3 20 3.0 0.105
50 6.9 0.55

4

max.

50

og

772 8804




QBWS5/3500

MECHANICAL DATA Dimensions in mm
Tube mounted in water jacket type K713
e 69.5-70.5
— O-ring 3322 026 82801 max635] &
a 91 || £
BB L
X T
g 1
; 91 [ o
A ; "
T
@
o
Q|
O~
1|®
o~
3
3
B3
o
3

Mounting position: vertical with anode down

Filament and control grid connectors 40034

Screen grid connector 40622

At frequencies above 30 MHz both connecting pins must be used when connecting
the control grid

Tube: Net weight 0.35 kg

K713: Net weight 0.52 kg

L) This pin is marked "O"
2) This pin should be used for connecting the anode return lead

3) 1/8" pipe thread

I

October 1970 H 3



QBW5/3500

R.F. CLASS C TELEGRAPHY
LIMITING VALUES (Absolute limits)

Frequency ot upto 80 110 220 MHz
Anode voltage L' = max. 5.5 5 4 kV
Anode input power Wia = max. 5.5 kW
Anode dissipation W, = max. 3 kW
Anode current L =  max. 1.1 A
Grid No.2 voltage ng = max. 800 A%
Grid No.2 dissipation Wg2 = max. 100 w
Negative grid No.1 voltage _Vgl = max. 500 A%
Grid No.1 dissipation ng = max. 30 W

OPERATING CONDITIONS

Frequency f = 0 110 75 220 MHz
Anode voltage Va = ) 5) 4 4 kV
Grid No.2 voltage ng = 800 800 800 800 V
Grid No.1 voltage Vgl = =250 -250 -250 =250 V
Anode current Ia = 1. 1.1 1.1 1.1 A
Grid No.2 current Ig2 = 100 100 120 120 mA
Grid No.l current Igl = 70 70 80 80 mA
Peak grid No.1 A.C. voltage Vglp = 480 480 500 500 V
Grid No.1 input power Wig1 = 30 30 36 36 W
Grid No.2 dissipation Wg2 = 80 80 96 % W
Anode input power Wia = 9D 2.5 4.4 4.4 kW
Anode dissipation Wy = 1.4 1.6 1,25 1.5 kW
Output power Wy = 4.1 8.9 3.I5 2.9 kW
Efficiency n = 74.5 71 72 66 %

772 8806




QBW5/3500

R.F. CLASS C ANODE AND SCREEN GRID MODULATION

Screen grid modulated via a choke of 60 H

LIMITING VALUES (Absolute limits)

Frequemcy . f___ ] upto 30 110 220 MHz
Anode voltage V, = max. 4.5 4 3.2 kV
Anode input power Wia = max 3.6 kW
Anode dissipation Wa = max 2 kW
Anode current L = max. 0.9 A
Grid No.2 voltage ng max. 800 v e
Grid No.2 dissipation Wg2 = max. 100 w1l) E
Negative grid No.l voltage -Vgl = max. 500 v e
Grid No.1 dissipation ng = max. 30 A
OPERATING CONDITIONS
Frequency f = 110 MHz
Anode voltage Vg = 4 kV
Grid No.2 voltage ng = 800 V
Grid No.1 voltage Vg1 = -375 V
Peak grid No.1 A.C. voltage Vglp = 625 V
Anode current Ia = 0.9 A
Grid No.2 current Ig2 = 120 mA
Grid No.l current Igl = 85 mA
Anode input power Wia = 3.6 kW
Anode dissipation W, = 0.9 kW
Output power Wo = 2.7 kW
Grid No.2 dissipation Wg2 = % W
Grid No.1 input power Wig) 48 W
Efficiency n 2 75 %
Modulation factor m =00 %
Modulation power Wmod = 1.8 kW
l) For all other modulation methods Wg2 = max. 65 W 772 8807
September 1967 H H 5



QBW5/3500

A

R.F. CLASS B SINGLE SIDE BAND AMPLIFIER
LIMITING VALUES (Absolute limits)

Frequency f upto 30 MHz
Anode voltage V, = max. 5 kv
Anode current L = max. 1.3 A
Anode input power Wi, = max. 6.5 kW
Anode dissipation W, = max. 3 kW
Grid No.2 voltage ng = max. 800 V
Grid No.2 dissipation Wgz = max. 100 W
Grid No.1 current Igl = max. 80 mA

OPERATING CONDITIONS

Frequency f = 30 30 30 MHz
Anode voltage vV, = 5 4.5 4 kV
Grid No.2 voltage ng = 800 800 800 Vv
Grid No.1 voltage Vgl = -107 -105 -104 A%

yero single - single . single

: . tone ) tone

Slgnalsignal sigal signal signal signal
Peak grid No.l1

A.C. voltage Vglp = 0 277 0 275 0 274

Anode current Iy = 0.08 1.3 0.08 1.29 0.07 1.28 A
Grid No.2 current Ig2 = 0 75 0 75 0 78 mA
Grid No.1 current Igl = 0 55 0 955 0 54 mA
Grid No.1 input power Wig1 = 0 15 0 15 0 15 W
Grid No. 2 dissipation Wg2 = 0 60 0 60 0 62.5 W
Anode input power Wia =0.40 6.5 0.36 5.8 0.28 5.1 kW
Anode dissipation W, =0.40 2.1 0.36 1.95 0.28 1.8 kW
Output power Wo = - 4.4 - 3.85 - 3.3 kW
Efficiency n = = 68 - 66.5 - 65 %

7Z2 8808




QBW5/3500

A.F. CLASS B AMPLIFIER AND MODULATOR
LIMITING VALUES (Absolute limits)

Anode voltage Va max. 5 kV
Anode input power Wig max. 5.5 kW
ér)_ode‘{dissipation W, max. 3 kW
Anc;de current I max. 1.1 Al)
Grid No.2 voltage ng max. 800 V
Grid No.2 dissipation Wg2 max. 100 W
Negative grid No.1 voltage —Vgl max. 500 V IV
o
Grid No.1 dissipation ng max. 30 W E
—
OPERATING CONDITIONS, two tubes
Va = S 5 5 4 kV
ng = 800 800 800 800 v
Vgl E -107 -107 -107 -103 A
Raa. = 3700 5000 17600 7000 Q
Vglglp = 0 714 0 594 0 214 0 366 V
Ly =2x0.1 2x1.46 2x0.1 2x1.1 2x0.1 2x0.32 2x0.1 2x0.6 A
Ig2 = 0 2x120 0 2x50 0 2x10 0 2x60 mA
Igl = 0 2x150 0 2x40 0 0 0 2x11 mA
Iglp = 0 2x750 0 2x460 0 0 0 2x70 mA
Wigl 0 2x50 0 2x11 0 0 0 2x2 W
Wg2 = 0 2x96 0 2x40 0 2x8 0 2x48 W
Wia =2x0.5 2x7.3 2x0.5 2x5.5 2x0.5 2x1.6 2x0.4 2x2.4 kW
W, =2x0.5 2x2.55 2x0.5 2x1.9 2x0.5 2x0.55 2x0.4 2x0.9 kW
Wo = 0 9.5 0 72 0 2,1 0 3.0 kW
n = = 65 = 65 - 65 = 62 %
1) At 100 % modulation with single tone sine wave I, =max. 1.5 A 772 2856
September 1967 H ll 7



QBWS5/3500

GRID MODULATED R.F. CLASS C AMPLIFIER FOR TELEVISION SERVICE ,
negative modulation, positive synchronisation

LIMITING VALUES (Absolute limits)

Frequency f up to 110 up to 220 MHz
Anode voltage ~ V, = max. 5 omax. 4 KV
Anode input power Wi, sync = max. 7 max. 6 kW
Anode current I, sync = max. 1.5 A
Anode dissipation Wy sync = max. 3 kW
Grid No.2 voltage ng = max. 800 \%
Grid No.2 dissipation Wg2 sync = max. 100 W
Negative grid No.l voltage —Vgl = max. 500 A%
Grid No.1 current Igl sync = max. 80 mA

OPERATING CONDITIONS, two tubes in push-pull

Frequency £ = 54-88l) 170-2201) 170-220 MHz
Bandwidth B (-1.5dB) = 6.5 6.5 - MHz?2)
Bandwidth B(-3dB) = 12 12 7.5 MHz 2)
Anode voltage Va = 5 4 4 kV
Grid No.2 voltage ng = 800 800 800 V
sync = -175 -150 -150 V
Grid No.1 voltage Vgl black = -260 -230 -260 V
white = -450 -450 -450 V
Input A.C. voltage, 3
eak to peak v = 900 850 850 V°)
P P 8181p
sync = 2.7 2.75 2.7 A
e G la Back = 1.75 2.1 1.5 &
. sync = 145 110 250 mA
Grid No.2 current Ig2 B, 40 50 65 mA
’ sync = 82 100 80 mA
Grid No.l current Igl black = 35 50 o mA
GridNo 1 inputpower Wig ~sync = 200-300  300-400  200-300 W 4
sync = 8.0 5.0 5.9 kW
DRipE powen Wo  plagk = 4.5 2.8 3.3 kW
1H2)%)%) See page 13 722 8809




QBW5/3500

R.F. CLASS B AMPLIFIER FOR TELEVISION SERVICE, negative modulation,
positive synchronisation

LIMITING VALUES (Absolute limits)

F}'fzg&l_enf:y _______ f ) up to 110 up to 220 MHz
Anode voltage  Va - max. 5 omax. 4 kV
Anode input power Wi, sync = max. 7 max. 6 kW
Grid No.2 voltage ng = max. 800 A%
Anode current I, sync = max. 1.5 A
Anode dissipation W, sync = max. 3 kW
Grid No.2 dissipation Wg2 sync = max. 100 W
Grid No.1 current Igl sync = max. 80 mA

OPERATING CONDITIONS, two tubes in push-pull

Frequency f = 54-88 170-220 MHz 1)
Bandwidth B(-1.5dB) = 6.5 6.5 MHz2)
Bandwidth B (-3 dB) = 12 12 MHz 2)
Anode voltage Va = 3] 4 kV
Grid No.2 voltage ng = 800 800 V
Grid No.1 voltage Vg = -175 -150 V
1

Input A.C. voltage, v sync = 900 850 V 3)

peak to peak 8181p black = 730 700 Vv 3)

sync = 2.7 2.75 A

S la plack = 1.75 2.1 A

. sync = 145 110 mA
Grid No.2 current Ig2 It 40 50 mA

. sync = 82 100 mA
Grid No.l current Igl black = 35 50 mA
Grid No. 1 input power Wig, ~sync = 200-300 300-400 W 4y
W g5 H O BE
12)3)%) See page 13 722 8810

September 1967 I I | f 9



QBWS5/3500

GRID MODULATED R.F. CLASS C AMPLIFIER
positive modulation, negative synchronisation

LIMITING VALUES (Absolute limits)

Frequency £

Anode voltage v, =
Anode input power Wis white =
Grid No.2 voltage Vg, =
Negative grid No.1 voltage —Vgl

Anode current I, white =
Anode dissipation W, white =
Grid No.2 dissipation Wg2 white =
Grid No.1 current Igl white =

FOR TELEVISION SERVICE ,

up to 110 up to 220 MHz

max. 800

max. 500 Vv
max. 1.1

max. 3 kW
max. 100 w
max. 80 mA

OPERATING CONDITIONS, two tubes in push-pull

Frequency f =
Bandwidth B(-1.5dB) =
Bandwidth B(-3dB) =
Anode voltage Vi =
Grid No.2 voltage ng =
Grid No.1 voltage g ;;Vlzléi Z
Input A.C. voltage, v
peak to peak 8181p
hite =
Anode current Iy glalczi _
Grid No.2 current IgZ E]lhal(si z
. white =
Grid No.1 current Igl blaek =
Grid No.1 input power Wigl
hite =
Output power Wo \l))vlalci _

1)2)3)4)5) See page 13.

170-2201)  170-220 MHz

6.5 - MHz?2)
12 7.5 MHz 2)
4 4 KV
800 800 V
-230 230 V
-380 -380 V
850 850 V 3)
2.1 1.7 A
0.6 0.5 A
50 80 mA
10 10 mA
50 25 mA
0 0 mA
300-400 200-300 W 4)
2.89) 4.0 kW
0.25 0.36 kW
772 8811




QBW5/3500

R.F. . CLASS B AMPLIFIER FOR TELEVISION SERVICE,

negative synchronisation

LIMITING VALUES (Absolute limits)

positive modulation,

Frequency f
Anode voltage Vi
Anode input power Wig
Grid No.2 voltage ng
Anode current L
Anode dissipation W,
Grid No.2 dissipation Wgz
Grid No.l current Igl

white
white
white

white

OPERATING CONDITIONS, two tubes in push-pull

Frequency
Bandwidth
Bandwidth

Anode voltage
Grid No.2 voltage
Grid No.1 voltage

Input A.C. voltage,
peak to peak

Anode current

Grid No.2 current

Grid No.1l current
Grid No.1 input power

Output power

11213)4)3) See page 13.

up to 110 up to 220
= max 5 max 4
= max. 5.5 max. 4.4
= max. 800
= max. 1.1
= max 3
= max. 100
= max. 80
f = 170-220
B (-1.5 dB) = 6.5
B (-3 dB) = 12
Vy = 4
ng = 800
Vgl = -150
V. white = 700
8181p black = 350
I white = 2.1
a black = 0.6
1 white = 50
g2 black = 10
I white = 50
81 black = 0
Wig‘l white = 200-300
i = 7)
o o black - 0.3

MHz 1)
MHz 2)
MHz 2)
KV

v 3)
v 3)

mA
mA

mA
mA

w 4)

kW 9)
kW

772 8812
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QBW5/3500

GRID MODULATED R.F. CLASS C AMPLIFIER FOR COLOUR TELEVISION
SERVICE, negative modulation, positive synchronisation

LIMITING VALUES (Absolute limits)

Frequency f up to 110 up to 220 MHz
Anode voltage a vV, _ = max. 5 max. 4 kV
Anode input power Wiq sync = max. 7 max. 6 kW
Anode current I, sync = max. 1.5 A
Anode dissipation W, sync = max. 3 kW
Grid No.2 voltage ng 2 max. 800 v
Grid No.2 dissipation Wg2 sync = max. 100 i
Negative grid No.1 voltage —Vgl = max. 500 v
Grid No.1 current Igl syac = max. 80 mA

OPERATING CONDITIONS , two tubes in push-pull

Frequency i = 170-220 MHz 1)
Bandwidth B (-1.5dB) = 4 MHz 2)
Bandwidth B (-3 dB) = 8.5 MHz 2)
Anode voltage Va = 3.5 kV
Grid No.2 voltage Vg7 = 700V
sync = -120 'V
Grid No.1 voltage Vg black = -170 'V
1 white = -320 V
Input A.C. voltage, peak to peak Vglglp = 640 V 3)
. . sync = 2 A
Anode current L, blagk = 15 A
. sync = 82 mA
J -
Grid No.2 current Ig2 blagk = 38 mA
; sync = 100 mA
No. 1
Grid No.l current Igl black = 50 mA
Grid No.l input power Wig[ sync = 100-200 W 4)
. sync = 3 kW
Output power Wo black = 1.7 kW
1)2)3)%) See page 13. 722 8813




QBWS/3500

l) The operating conditions are given at a frequency slightly below the peak of
the resonance curve.

2) This value of bandwidth is based on measurements on a circuit with a single
L.C. section.

3) Measured by the slide back method.

4) Driving power is accounted for largely by circuit losses. The indicated driv-
ing power is required to take care of losses in damping resistors, circuit
losses and tube driving power.

5) In the peak of the resonance curve W, (white) = 3.3 kW 772 2862

September 1967 I | I I 13
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QBWS/3500
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QBWS5/3500

Grid-modulated R.F. class C amplifier for television service (2 tubes in push-pull)

Tant | |[Wogync=5kW \ [T
(%) N Vo =4000V
120 Vg = 800V
black || Ve ypm 850V
\p |+ '\@nt g191p=
100 i -
I P 2.8 kW N N
(A) // N ™~
4 60 <
s \ \\ \ 192
A\ (mA)
3 60 SN N \ 0,
91
) S = 5 (mA)
2 40 Y DA (D=t S 100 200
BN N =
AN
1 20 N \ = = 50 100
~rsos feereaedete N EEIRN e 1,
—200\-5-% 1N =5 SR ALY LS B MY A SN £ (MHz)
250208 210, \ 272 \ 214 316 218
- 300 S
=50 \ \ N\
—400 W white j
Vy, —450
91
T <\

7206155 —17.2.23.e/cejj.

Grid-modulated R.F. class C amplifier for television service (2 tubes in push-pull)

Iant w'sy_,;c-_-'s.sliw
(%)
149 ‘l Vg =4000V
R 4 Vgy =000V |—
aci
120 L\ Ygr91p=550V L 300
8
100 [h 43 3kW 250
Ig 1 \
(‘Z 80 - 1 L\\ [~an 200
// NI \\ \\ Igy
~ AN (mA)
3 60 LRy 150 1,
RN 4
N :\\ 2, (mA)
2 40 L 00 200
=\
>
1 20 50 100
—150 FC NS TN N NN T
- 200 &2 B T T o RN
ol (Y L N\ N\ § NS
_ o =ty F (MH.
2508568 \wmwvi2 576 S~ © (MH2)
300 N\ A\
=350\ AN \
—400 \g white
91 450
(V)  —500

7206154 —17.2.23. ¢/cejj.
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QBWS/3500

I

Grid-modulated R.F.class B amplifier for television service (2 tubes in push-pull)

L]
Iant gl =
(f,’/. p Vgp =800V ——
120 \ Yoy =—150V
Al
1\‘! ol \\I<ﬁt
b 1 B ~—
) 11 ol ;k\
4 60 ; \ o
k\ \ (mA)
3 60 50
91
WS = = (m4)
2 40 BJT‘ NS \ =l - \ ! 100 200
£y =\ | | -
\ 2 \ \
120 W N N=s —A N 50 100
900 N~ <~ 1M\ =y UL e \e, ~\
800 S\:‘ R s i \ R \-‘\ ~ -xi-\:l\— \\‘\?*\T"\
70‘; 0;507 270 7 76 6. N | [MHz)
Y A R\ N
\ W\
& 300 3 hit RY)
‘9% 250 < X white N \\
Z 100 7206156 —17.2.23. s/csjj.
W, [ti=20°C W, [ti=50°C §
(kW) (kW) 2
3 = 3 4
Wo 1= N
W B
2 2
V.
7]
’ 1
Py to t, Pj 7 to
(atm) (°C) (atm) (°c)
02 35 2 50
o1 Pj 30 1 40
Pi = A
25 0 ! 30
2.4 2.6 28 q(1/min) 3 3 5 q (1/min) 7




8042 QC05/35

R.F. BEAM POWER TETRODE
FOR MOBILE EQUIPMENT

QUICK REFERENCE DATA
C telegr.
FM teleph. Cagy mod.
Freq.
v, Wo (W) Va Wy (W)
(MEm (V) IMS 1) () s 1)
60 600 65 475 34
400 32
175 400 35
HEATING: direct; filament oxide-coated
Filament voltage Vs = 1.6 V +15%
Filament current If = 3.2 A

The cathode heating time for Wy > 70% of W max. = 0.4 sec.

CAPACITANCES
Anode to all other elements except grid No.1 Ca = 8.5 pF
Grid No.1 to all other elements except anode Cgl = 13.5 pF
Anode to grid No.1 Cagl < 0.24 pF
TYPICAL CHARACTERISTICS
Anode voltage Va = 200 V
Grid No.2 voltage ng = 200 'V
Anode current L, = 100 mA
Mutual conductance S = 7 mA/V
Amplification factor of grid No.2
with respect to grid No.1 Mgog, = 4.5

1) Intermittent mobile service

September 1969 1
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QC05/35

MECHANICAL DATA
Base : Octal 8p

Socket : 2422 501 03001 1)

Anode connector: 28 906 022

Net weight : 87 g

Dimensions in mm

406—41.9

ey

max 83
max 97

TP

_ max4b

Mounting position: When the tube is mounted with its main axis deviatingfrom

the vertical it is recommended that the pins 3 and 7 be placed
in a vertical plane.

TEMPERATURE LIMITS (Absolute limits)

Bulb temperature

max.

@

DERATING TABLE of the limiting values of V, and Wi, as a function of the

operating frequency

Freq. Va Wia
(MHz) (%) (%)
60 100 100
80 84 92
125 65 78
150 58 72
160 56 70
178 53 67

1) Filament connections (tags 1-4-6 and 2-7) should be connected in parallel on

the socket.

| ' September 1969



QC05/35

R.F.CLASS C TELEGRAPHY AND F.M. TELEPHONY , intermittent mobile service

LIMITING VALUES (Absolute limits) See also page 2 for derating table
s L o BB B0 ME
Anode voltage v, = max. 650 V
Anode input power Wi3 = max. 90 W
Anode dissipation Wy = max. 25 W
Anode current Ly = max. 160 mA
Grid No.2 voltage ng = max. 200 V
Grid No.2 dissipation Wgz = max. )
Negative grid No.l voltage —Vgl = max. 150 V
Grid No.l current Ig1 = max. 5 mA
Grid No.l circuit resistance Rgl = max. 30 kb

OPERATING CHARACTERISTICS

Frequency f = 60 175 MHz
Anode voltage Va = 600 400 V
Grid No.2 voltage Vg, = 180 190 V32)
Grid No.1 voltage Vgl = =71 -54 V3
Peak grid No.1 A.C. voltage Vglp = 91 68 V
Anode current I, = 150 150 mA
Grid No.2 current Ig2 = 15 15 mA
Grid No.l current Igl = 2.8 2.2 mA
Grid No.l input power Wigl = 0.3 3 W
Anode input power Wia = 90 60 W
Anode dissipation Wa = 25 25 W
Output power Wo = 65 35 W
Efficiency n =2 '78.5 58 %

1y For operation at maximum ratings
2) Obtained preferably from the anode supply through a series resistor

3) Vgl may be obtained by means of a grid resistor or from a combination of
grid resistor and fixed supply.

September 1969 3



QC05/35

i

R.F. CLASS C ANODE AND SCREEN GRID MODULATION, intermittent mobile

service

LIMITING VALUES (Absolute limits) See also page 2 for derating table
Frequency f upto 60 MHz
Anode voltage V, = max. 480 V
Anode input power Wia = max. 45 W
Anode dissipation W5 = max. 14 W
Anode current L = max. 120 mA
Grid No.2 voltage ng = max. 250 V
Grid No.2 dissipation Wg2 = max. 2
Negative grid No.1 voltage —Vgl = max. 150 V
Grid No.l current Igl = max. 3.5 mA
Grid No.1 circuit resistance Rgl = max. 30 le)
OPERATING CHARACTERISTICS

Frequency f = 60 60 MHz
Anode voltage Va = 475 400 V
Grid No. 2 voltage Vg, = 135 150 V4)
Grid No.1 voltage Vgy = =IFT 81V 3)
Peak grid No.1 A.C. voltage Vglp = 95 107V
Anode current Iy = 94 112 mA
Grid No.2 current Igz = 9 12 mA
Grid No.1 current Ig1 = 2.8 3.4 mA
Grid No.1 input power Wigl = 0.3 0.4 W
Anode input power Wia = 45 45 W
Anode dissipation W, = 11 13 W
Output power Wo = 34 32 W
Efficiency n = 75 %
Modulation factor m = 100 100 %
Modulation power Wmod = 23 23 W

1)3) See page 3

4) Obtairled preferably from a separate source modulated by the anode supply or
from the modulated anode supply through a series resistor.
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QE04/10

R.F. TETRODE

QUICK REFERENCE DATA

A Freq. C telegr. A Freq. C fr.mult.
v W v w
m MHz a 0 o) MHz a 0
v | W ! V) | W)
>3 <60 300 8 8/4 | 37.5/75 300 | 5.6
3 100 300 | 7.4 6/3 50/100 | 300 | 4.4
2 150 300 | 6.3 4/2 75/150 | 250 | 2.3
58 L5 AR | Bed 12/4 25/75 300 | 3.2
Cag, mod. 9/3 | 33.3/100 | 275 | 2.8

> 2hi R 6/2 50/150 | 225 | 1.5

HEATING : indirect; cathode oxide-coated

Heater voltage Vg = 6.3V
Heater current I = 0.6 A
Cathode heating time Thk = 22 sec
CAPACITANCES
Anode to all other elements except grid No.1 Cy = 5.4 pF
Grid No.!1 to all other elements except anode Cgl = 8 pF
Anode to grid No.l Cagl < 0.1 pF

TYPICAL CHARACTERISTICS

Amplification factor of grid No.2

with respect to grid No.1 Hgog) 5.6
Mutual conductance (I, = 25 mA) S = 1.9 mA/V
Internal resistance Ry = 67 kQ

September 1969 ’ ‘ I
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il

LIMITING VALUES (Absolute limits)

Anode voltage V, = max. 400 V
Anode dissipation Wy = max. 7.5 W
Grid No.2 voltage ng = max. 250 V
Grid No.2 dissipation Wg2 = max. 2 W
Grid No.1 dissipation ng = max. 0.25 W
Grid No.l circuit resistance Rgl = max. 0.1 MQ
Grid No.l current Ig1 = max. 6 mA
Cathode current Iy = max. 50 mA
Heater to cathode voltage Vkf = max. 100 V

MECHANICAL DATA

Dimensions in mm

Base : B9G

Socket : 2422 502 04001 s,bp T

Net weight: 40 g
Lo
SR
g3

IS
Ty
max38

Mounting position: arbitrary

2 September 1969



? QEO04/10

OPERATING CONDITIONS R.F. CLASS C TELEGRAPHY

A = >5 =5 3 2 2 1.7) m

Vo = 300 300 300 300 300 280 V

Vg, = -60 -35 -60 -50 -30 -50 V

Vg, = 250 150 250 250 150 250 v

lg = 43 40 44.5 46 44 2x46 mA

gy = 0.5 2.8 0.4 0.4 1.5 2x0.3 mA

gy, = 6.7 7.2 5.3 4 4.5 2x3.5 mA

Vg, = 68 58 68 57 52 55V

Ip

Wig, = 31 150 25 21 70 2x15 mW

Wg, = L7 1.1 1.4 1 0.7 2x0.9 W o
Wi, = 12,9 12 13.4 13.8 13.2 2x12.9 W e
w, = 4.9 4.9 6 5 6.9 2x7.5 W —
w, = 8 7.1 7.4 .3 6.3 10.8 W

n - 62 59 55 46 48 42 G

OPERATING CONDITIONS CLASS C ANODE AND SCREEN GRID MODULATION

Wavelength A > 5 m
Anode voltage Va = 250 'V
Grid No.1 voltage Vgl = =50 V
Grid No.2 voltage ng = 200 V
Anode current I, = 38.5 mA
Grid No.l cuyrrent Igl E 1.5 mA
Grid No.2 current Ig2 = 10 mA
Peak grid No.l A.C. voltage V?Lp = 72V
Grid No.!l input power Wigl = 0.1 W
Grid No.2 dissipation Wg2 = 2 W
Anode input power Wia = 9.6 W
Anode dissipation Wa = 3.8 W
Output power W, = 5.8 W
Efficiency n = 60 %
Modulation factor ~ m =0 ¢
Peak grid No.2 A.C. voltage Vg2p = 176 'V
Modulation power Wimod = 5 W

Ly Two tubes in push-pull

September 1969
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OPERATING CONDITIONS AS CLASS C FREQUENCY DOUBLER

Wavelength A = 8/4 6/3 4/2 m
Anode voltage Vg = 300 300 250 V
Grid No.l voltage Vgl = =120 -120 -120 V
Grid No.2 voltage ng = 250 200 200 V
Anode current Iy = 43.3 38.4 36.8 mA
Grid No.l current Igl = 1.2 1.5 1.1 mA
Grid No.2 current Ig2 = S5id 2.6 2.1 mA
Peak grid No.l A.C. voltage Vglp = 124 120 144 'V
Grid No.l input power Wigl = 134 162 143 mw
Grid No.2 dissipation Wg2 = 1.4 0.52 0.42 W
Anode input power Wipa = 13 11.5 9.2 W
Anode dissipation W, = 7.4 7. 6.9 W
Output power W, = 5.6 4.4 2.3 W
Efficiency n = 43 38 25 %
OPERATING CONDITIONS AS CLASS C FREQUENCY TRIPLER

Wavelength A = 12/4 9/3 6/21) m
Anode voltage Va = 300 273 225V
Grid No.1 voltage Vgl = —140 -140 -140 V
Grid No.2 voltage ng = 250 200 200 V
Anode current Ip = 34.3 36 2x36 mA
Grid No.l current Ig1 = 0 1.5 2x1.3 mA
Grid No.2 current Ig2 = 28 25D 2x2.5 mA
Peak grid No.1 A.C. voltage Vglp = 130 142 152 V
Grid No.l input power Wigl = 0 192 2x180 mW
Grid No.2 dissipation Wg2 = 0.7 0.5 2x0.5 W
Anode input power Wia = 10.3 9.9 2x8.1 W
Anode dissipation Wy = 7.1 7.1 2x6.6 W
Output power W, = Bl 2.8 3 W
Efficiency n = 3, 2845 18.5 %

1) Two tubes in push-pull
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50025 7206157 =17.5.jd/aj.
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6146A QE05/40
R.F. BEAM POWER TETRODE
QUICK REFERENCE DATA
C telegr. Cagy mod.
(:;) (1;;32). Va, Wo (W) Va W, (W)
V) CCS ICAS (V) CCS ICAS
5 60 750 70 600 52 —
600 52 66 475 34 e
500 48 400 32 —
1.7 175 400 35
320 25
AB mod. 1)2) AB mod. 1)3) AB mod. 1)%)
Vo Wo (W) Vi Wo (W) Va Wo (W)
V) CCS ICAS V) CCs ICAS V) CCS ICAS
750 120 750 131 400 22 22
600 82 95 600 90 113 250 10
500 70 500 83
400 55 400 62
HEATING : indirect; cathode oxide-coated
Heater voltage Vi = S 16,39V
Heater current Ig = "1.25 YA
CAPACITANCES
Grid No.l to all other elements. except anode Cgl = 13.5 pF
Anode to all other elements except grid No.l C, = 8.5 pF

Anode to grid No.1

l) Two tubes

2) Without grid current

3) With grid current

4) In triode connection

Cag, < 0.24 pF

September 1969 l ‘
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TYPICAL CHARACTERISTICS

Anode voltage vV, = 200 V

Grid No.2 voltage Vg2 = 200 V

Anode current L = 100 mA
Mutual conductance S = 7 mA/V

Amplification factor of grid No.2
with respect to grid No.1 Hgog ~ 4.5

MECHANICAL DATA Dimensions in mm

Base : Octal 8p

Socket : 2422 501 03001

Anode connector: 28 906 022 G06-49

Net weight s 57 g (J_‘\ I
by
xS
S

g
. max44

Mounting position: arbitrary

TEMPERATURE LIMIT (Absolute limits)

Bulb temperature = max. 220 °C

N

l l September 1969
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R.F. CLASS C TELEGRAPHY AND R.F. CLASS C ANODE AND SCREEN GRID

MODULATION

Derating table of the limiting values of V, and Wi, (in %) as a function of the

operating frequency

Freq. Va Wia
(MHz) %) %)
60 100 100
80 84 92
125 65 78
150 58 72
160 56 70
175 53 67

Pages 4 and 5

1) For operation at maximum values

2) Vg may be obtained from a separate supply, or from Rgl or Ry, or by com-

bination methods

3) Obtained preferably from a separate source, or from the anode supply with a

voltage divider or through a series resistor

When the tube is keyed, a series screen resistor should not be used. Vg2
must not exceed 400 V under key-up conditions

4) Vg1 may be obtained by means of a grid resistor or from a combination of

grid resistor with either fixed supply or cathode resistor

5) Obtained preferably from a separate source modulated with the anode supply

or from the modulated anode supply through a series resistor

September 1969 H



QE05/40

R.F. CLASS C TELEGRAPHY

LIMITING VALUES (Absolute limits)

Anode voltage

Anode input power

Anode dissipation

Anode current

Grid No.2 voltage

Grid No.2 dissipation
Negative grid No.1 voltage
Grid No.1 current

Peak heater to cathode voltage

Grid No.1 circuit resistance

OPERATING CONDITIONS

Frequency f
Anode voltage Va
Grid No.1 voltage Vgl
Grid No.2 voltage ng
Anode current I,
Grid No.1 current Igy
Grid No.2 current Ig2

"

"

Peak grid No.1 voltage Vglp =

Grid No.l input power Wigl =

Grid No.2 dissipation W

g2
Anode input power Wia
Anode dissipation Wa
Output power Wo

Efficiency n

1)2)3) See page 3

See also page 3 for derating table

Igl

VvV =
kfp i
Rg, =

Continuous ' Intermittent

C.C.S5x
up to
max. 600
max. 67.5
max 20
max 140
max. 250
max. 3
max. 150
= max. 3.5
max. 135
max. 30

LiC A S
60 MHz
| max. 750 V
I max %0 W
l max 25 W
: max. 150 mA
| max. 250 V
| max. 3 W
| max. 150 V
! max. 4 mA
: max. 135 V
| max. 30 kQl)

Continuous service | Intermittent service

60
600
-58
150
112

C;C. 5.
60
500
-66
170
135
2.5

84

i
> N

67.
19
48
71

o

1
3

1

75
20

40

|
I
I
[
|
[
[
[
|
I
[
[
I
I
[
I
[
[
I
|

60
750
-62
160
120
3.1

11

79
0.2
1.8

90

20

70

78

1. 06505
60 175 MHz
600 400 V

71 -54 V2
180 190 V3)
150 150 mA
2:8 2.2 mA
10 10.4 mA
91 68 V

0.3 3 W

1.8 2.0 W
9 60 W
24 25 W
66 35 W

73.5 58 %
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QEO05/40

R.F. CLASS C ANODE AND SCREEN GRID MODULATION

LIMITING VALUES (Absolute limits) See also Pege J far deriwing i
Continuous ! Intermittent

¢.¢.8. ! L.G.A.8:
Frequency f up to 60 : upto 60 MHz
Anode voltage  Va = max. 480 | max. 600 V
Anode input power Wi, = max. 45 | max.67.5 W
Anode dissipation W, = max. 13.3 | max. 16.7 W
Anode current L = miax., 117 : max. 125 mA
Grid No.2 voltage ng =, max. 250 | max. 250 'V
Grid No.2 dissipation Wg2 = max. 2 | max. 2 W
Negative grid No.1 voltage -Vg, = max. 150 | max. 150 V
Grid No.l current Igl = max. 3.5 | max. 4 mA
Peak heater to cathode voltage kap = max. 135 | max. 135 V
Grid No.1 circuit resistance Rgl = max. 30 |max. 30 le)
OPERATING CONDITIONS Continuous |Intermittent

service | service

C.C.5. | I.C.A.S.
Frequency £ = 60 60 | 60  MHz
Anode voltage Va = 475 400 II 600 AY
Grid No. 1 voltage Vgg = -97 87 | ~87 v 4)
Grid No.2 voltage Vg, = 135 150 | 150 v )
Anode current 1 = 94 112 | 112 mA
Grid No.1 current Igl = 2.8 Jui4 II 3.4 mA
Grid No.2 current Ig2 = 6.4 7.8 | 7.8 mA
Peak grid No.1 A.C. voltage Vglp = 05 107 107 A%
Grid No.1 input power Wigl = 0.3 0.4 | 0.4 W
Grid No.2 dissipation Wg, = L0 1.2 l 1.2 w
Anode input power Wia = 45 45 : 675 W
Anode dissipation W = ik 13 | 15.5 W
Output power Wo = 34 32 52 V'
Efficiency n = 75.5 71 | 77 %
Modulation factor _ m = 100 100 | 100 %
Modulation power Wmod = 23 23 : 34 W

1y4)5) See page 3
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QE05/40

I

A.F. CLASS AB AMPLIFIER AND MODULATOR without grid current

C.C.S.

LIMITING VALUES (Absolute limits), continuous service

Anode voltage = max. 600
Anode input power Wija = max. 60
Anode dissipation o = max. 20
Anode current = max. 125
Grid No.2 voitage 5 = max. 250
Grid No.2 dissipation Wg2 = max. 3
Peak heater to cathode voltage kap = max. 135
Grid No.1 circuit resistance p © max. 100
C.C.S. OPERATING CONDITIONS, continuous service; two tubes
V, = 600 500 400
ng = 180 185 190
Vg1 = -45 -40 -40
Raa = 7000 5500 4000
—_—
Vglglp 0 90 0 80 0 80
Iy = 2x13  2x100 2x29  2x108 2x32 2x114
Ig2 = 2x0.5 2x12 2x1 2x13 2x1:3 2x13
Wigl 0 0 0 0 0 0
Wg2 = 2x0.1 2x2 2x0.2  2x2.4 2x0.25 2x2.:5
Wia = 2x7.8 2x60  2x14.5 2x54  2x12.8  2x45.5
Wa = 2x7.8 2x19  2x14.5 2x19  2x12.8 2x18
Wo = 0 82 0 70 0 55
n = - 68 = 65 = 60

=

mA

o

k2

1) Obtained preferably from a separate source or from the anode supply usinga
voltage divider

2) Under these conditions only fixed bias is recommended

September 1969



QE05/40

A.F. CLASS AB AMPLIFIER AND MODULATOR without grid current (continued)

I.C.A.S. LIMITING VALUES (Absolute limits), intermittent service

Anode voltage Vi = max. 750 V
Anode input power Wiag = max. 85 W
Anode dissipation W, = max. 25 W
Anode current I, = max. 135 mA
Grid No. 2 voltage ng = max. 250 V
Grid No.2 dissipation Wg2 = max. 3 W
Peak heater to cathode voltage kap = fhax. 186 V
Grid No.1 circuit resistance Rgl = max. 100 kl)
I.C.A.S. OPERATING CONDITIONS, intermittent service; two tubes
Anode voltage Vg = 750 600 v
Grid No.2 voltage Vg, = 195 200 vV 2)
Grid No.1 voltage Vg, = -50 -50 v 1)
Load resistance Rig, = 8000 6000 Q
Input A.C. voltage

peak to peak Vglglp = 0 100 0 100 V
Anode current I, = 2xl12 2x110 2x14 2x115 mA
Grid No.2 current Igr2 = 2x0.5 2x13  2x0.5 2x13.5 mA
Grid No.l input power Wigl = 0 0 0 0 W
Grid No.2 dissipation Wg2 = 2x0.1 2x2.5 2x0.1 2x2.7 W
Anode input power Wia = 2x8.7 2x82.5 2x8.4 2x69 W
Anode dissipation W, = 2x8.7 2x22.5 2x8.4 2x21.5 W
Output power Wo = 0 120 0 95 W
Efficiency n = - 72,9 ~ 69 %

l) Under these conditions only fixed bias is recommended

2) Obtained preferably from a separate source or from the anode supply usinga
voltage divider
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QE05/40

il

A.F. CLASSAB AMPLIFIER AND MODULATOR with grid current

C.C.S. LIMITING VALUES (Absolute limits), continuous service

Anode voltage V, = max. 600 V
Anode input power Wia = max. 62.5
Anode dissipation w, = max. 20 W
Anode current 1 = max. 125 mA
Grid No.2 voltage ng = max. 250 V
Grid No.2 dissipation Wgz = max. 3 W
Peak heater to cathode voltage kap = max. 135 V
Grid No.1 circuit resistance Rgl = max. 30 knl)

C.C.S. OPERATING CONDITIONS , continuous service; two tubes (Igl > 0)

V, = 600 500 400 v
ng = 165 175 175 V2)
Vg, = -44 -44 -41 vly
Rga. = 6800 4600 3700 Q
PSRN
Vgigip 0 97 0 102 0 95 'V
I = 2x11  2x103 2x13  2x121 2x16  2x116 mA
Igz = 2x0.3 2x8.5 2x0.3 2x9  2x0.5 2x9 mA
Ig, = 0 2x0.5 0 2x1.0 0 2x0.8 mA
Wigl = 0 2x0.1 0 2x0.15 0 2x0.1 W
W, = 2x0.05 2x1.4 2x0.06 2x1.6 2x0.1  2x1.6 W
Wia = 2x6.6 2x62  2x6.5 2x60.5 2x6.4 2x46.5 W
w, =  2x6.6 2%17 2x6.5 2x19  2x6.4 2x15.5 W
W, = 0 90 0 83 0 62 W
n = - 725 - 68.5 - 66.5 %

1) Under these conditions only fixed bias is recommended

2) Obtained preferably from a separate source or from the anode supply usinga
voltage divider
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QEO05/40

AF. CLASS AB AMPLIFIER AND MODULATOR with grid current (continued)
I.C.A.S. LIMITING VALUES (Absolute limits), intermittent service

Anode voltage V, = max. 750 V
Anode input power Wiz = max. 90 W
Anode dissipation W, = max. 25 W
Anode current Iy = max. 135 mA
Grid No.2 voltage ng = max. 250 V
Grid No.2 dissipation Wg2 = max. 3 W
Peak heater to cathode voltage kap = max. 135 V
Grid No.1 circuit resistance Rg1 = max. 30 le)

I.C.A.S. OPERATING CONDITIONS, intermittent service; two tubes (Igl > 0)

Anode voltage Vi = 750 600 A%
Grid-No.2 voltage Vg, - 165 190 V2
Grid No.1 voltage Vg, = -46 -48 vl
Load resistance Raga. *= 7400 5000 Q
Input A.C. voltage

peak to peak Vglglp = 0 108 0 109 V
Anode current L = 2x11 2x120 2x14 2x135 mA
Grid No.2 current Ig2 = 2x0.15 2x10  2x0.6 2x10 mA
Grid No.1 current Igl = 0 2x1 .3 0 2x1.0 mA
Grid No.1l input power Wigl = 0 2x0.2 0 2x0.15 W
Grid No.2 dissipation Wgz = 2x0.03 2x1.7 2x0.1 2x1.9 W
Anode input power Wia = 2x8.3 2x90  2x8.4 2x81 W
Anode dissipation W, = 2x8.3 2x24.5 2x8.4 2x24.5 W
Output power W, = 0 131 0 113 W
Efficiency n = - 73 - 70 %

l) Under these conditions only fixed bias is recommended

2) Obtained preferably from a separate source or from the anode supply using a
voltage divider
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A.F. CLASS AB AMPLIFIER AND MODULATOR IN TRIODE CONNECTION with-

out grid current (screen grid connected to anode)

LIMITING VALUES (Absolute limits)

Anode voltage Va o =
Anode current Ia =
Anode input power Wia

Anode dissipation W, =
Peak heater to cathode voltage kap =
Grid No.1 circuit resistance Rgl =
Grid No. 1 circuit resistance Rgl =

C.C.

max.

max.

= max.

max.

max.

max.

max.

S.
400
90
35
20
135
100
500

1.C.AS.

max. 400 V
max. 90 mA

max. 35 W
max. 25 W
max. 185 V

max. 100 kol)
max. 500 le)

C.C.S. OPERATING CONDITIONS, continuous service; two tubes (Igl =0)

Anode voltage Va = 400
Grid No.1 voltage Vgl = -100
Load resistance Raa. = 8000
Peak grid to grid voltage Vggp = 0 200
Anode current Ia = 2x20 2x50
Anode input power Wia = 2x8 2x20
Anode dissipation Wa = 2x8 2x9
Output power Wo = 0 22
Efficiency n = = 35

250 \Y
-50 \%
5000 Q
0 100 Vv

2x60 2x62 mA
2x15 2x15.5 W
2x15 2x10.5 W

0 10 W
32 %

1.C.A.S. OPERATING CONDITIONS, intermittent service; two tubes

Anode voltage Va =
Grid No.1 voltage Vgl =
Load resistance Raa . =
Peak grid to grid voltage Vggp

Anode current L, =
Anode input power Wia =
Anode dissipation Ws =
Output power W, =
Efficiency n =

e e,

0
2x20
2x8
2x8

400

-100

8000
200

g QO 2 =

2x50 mA
2x20 W
2x9 W
22 W

55 %

l) For values of Rgl exceeding 100 k€2, cathode bias is required
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QE05/40H 6159A
QE05/40K 8032
QEO5/40F QEO05/40K
Heater voltage Vy = 12.6 V Heater voltage V¢ = 13.5 V
Heater current Iz = 0.625 A Heater current Iy = 0.585 A
MECHANICAL DATA Dimensions in mm

Base: Octal 8 p.

Base: Octal 8 p.

366-396
91

366-396

-

max 96

);
:

795125
max96.8
7941 3.2

i
:

17.5eld]

For further data and curves of these types
please refer to type QE05/40

QEO5/40H
Heater voltage Vg = 265V
Heater current If = 0.3 A

For further data and curves of this type
please refer to type QE05/40
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QE08/200

7378
R.F. BEAM POWER TETRODE
QUICK REFERENCE DATA
Freq. C telegr. Cagg mod. B S.S.B. B mod. %)
(MHZ ) Va WO Va WO Va V\NOl ) Va WO
V) | W) | (V) | (W) | (V) | (W) V) | W) e
30 750 200 600 130 750 220 750 300 ——
600 200 —
HEATING : indirect; cathode oxide-coated
Heater voltage Vg = 6.3 V
Heater current I = 3.9 A
COOLING : radiation and convection
CAPACITANCES
Anode to all other elements except grid No.1 a = 12.7 pF
Grid No.1 to all other elements except anode Cgl = 30 pF
Anode to grid No.1 cagl < 0.9 pF
TYPICAL CHARACTERISTICS
Anode voltage Vy = 750 V
Grid No.2 voltage ng = 250 V
Anode current I = 100 mA
Mutual conductance S = 9 mA/V
Amplification factor of grid No.2
with respect to grid No.1 Bgog D

l) Peak envelope power with double tone signal

2) Two tubes
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QE08/200

TEMPERATURE LIMITS (Absolute limits)

Anode seal temperature = max. 220 °C
Pin temperature = max. 180 ©C
Bulb temperature = max. 300 ©°C
MECHANICAL DATA Dimensions in mm
Base . giant 5p _ max 72
14.4
Socket : 2422 512 01001 [
Top cap : IEC 67-III-1b, type 3 =
Anode
connector : 40680 -
Net weight: 220 g gl u
N
k g2
o
e :
D O, 4.75 g

f 7

Mounting position: vertical, or horizontal with plane of anodes vertical.

2 l l } l September 1969
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R.F. CLASS C TELEGRAPHY
LIMITING VALUES (Absolute limits)

Frequency f upto 30 MHz
Anode voltage 1 Va = max. 1100 V
Anode input power Wi A = max. 400 W
Anode dissipation W, = max. 100 W
Anode current Ia = max. 400 mA
Grid No.2 voltage ng = max. 300 V
Grid No. 2 dissipation Wgz = max. 12 W
Negative grid No.1 voltage —Vgl = max. 150 V
Grid No.1 current Igl = max. 30 mA
Grid No.1 circuit resistance Rgl = max. 25 k@
Heater to cathode voltage Vit = max. 125 V

OPERATING CONDITIONS

Frequency f = 30 30 MHz
Anode voltage Va = 750 1000 V
Grid No. 2 voltage ng = 230 250 V
Grid No.1 voltage Vgl = =90 -0 Vv
Anode current Ia = 385 385 mA
Grid No.2 current Ig2 = 20 20 mA
Grid No.1 current Igl = 7 6 mA
Peak grid No.1 A.C. voltage Vglp = 120 120 V
Anode input power Wia = 285 385 W
Grid No. 1 input power Wigl = 1.0 1.0 W
Grid No. 2 dissipation Wg2 = 5 S W
Anode dissipation W, = 85 95 W
Output power Wo = 200 290 W
Efficiency n = 70 75 %

{111
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QE08/200

R.F. CLASS C ANODE AND SCREEN GRID MODULATION
LIMITING VALUES (Absolute limits)

Frequency f upto 30 MHz
Anode voltage 7777V, = max. 650 V
Anode input power Wi, = max. 200 W
Anode dissipation W, = max. 67 W
Anode current L = max. 350 mA
Grid No.2 voltage ng = max. 300 V
Grid No.2 dissipation Wgz = max. 10 W
Negative grid No.l voltage —Vgl = max. 150 V
Grid No.1 current Igl = max. 30 mA
Grid No.1 circuit resistance Rgl = max. 25 k@
Heater to cathode voltage Vif = max. 125 V

OPERATING CONDITIONS

Frequency f = 30 MHz
Anode voltage Vg + = 600 V
Grid No.2 voltage ng = 250 V
Grid No.1 voltage Vg1 = -100 V
Anode current L, 2 300 mA
Grid No.2 current Igz = 20 mA
Grid No.l current Igl = 4 mA
Peak grid No.1 A.C. voltage Vglp = 110V
Anode input power Wia = 180 W
Grid No.1 input power Wigl = 0.4 W
Grid No.2 dissipation Wg2 = 5 W
Anode dissipation W, = 50 W
Output power Wy = 130 W
Efficiency n = 72 %
Modulation factor ~  m = 100 %
Peak grid No.2 A.C. voltage ngp 220 V1)
Modulation power Wmod= 0 W

1) Obtained fr~m a separate winding on the modulation transformer
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R.F. CLASS B SINGLE SIDE BAND AMPLIFIER
LIMITING VALUES (Absolute limits)

Frequency f upto 30 MHz
Anode voltage 'V, = max. 825 V
Anode input power Wi, = max. 250 W
Anode dissipation W, = max. 100 W
Anode current I = max. 400 mA
Grid No.2 voltage ng = max. 350 V
Grid No. 2 dissipation Wg2 = max. 12 W
Grid No.1 circuit resistance Rgl = max. 25 k&
Heater to cathode voltage Vi = max. 125 V

OPERATING CONDITIONS, with double tone modulation

The R.F. voltage is modulated with two sinusoidal A.F. signals of equal strength
but different frequency.

Frequency f = 30 MHz
Anode voltage V, = 750 A%
Grid No.2 voltage ng = 310 Vv
Grid No.1 voltage Vg, = -45 v 1)
PN I

Peak grid No.1 A.C. voltage Vg, =0 452) v
Anode current Ia = 130 270 mA
Grid No.2 current Igz = <5 26 mA
Grid No.1 current Igl = 0 0 mA
Anode input power Wig = 098 200 W
Grid No.1 dissipation ng = 0 0 W
Grid No.2 dissipation Wgz = 1.5 8 W
Anode dissipation Wa = 08 90 W
Output power Wo = 0 220 W3)
Efficiency n = - 55 9

1) To be adjusted so that Iy = 130 mA at Vg =0
2) To be adjusted so that Igl =0 P
3) Peak envelope power
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A.F. CLASS B AMPLIFIER
LIMITING VALUES (Absolute limits)

Anode voltage V, = max. 825 V
Anode dissipation W, = max. 100 W
Anode current L = max. 400 mA
Grid No.2 voltage ng = max. 300 V
Grid No.2 dissipation Wg2 = max. 12
Negative grid No.l voltage -—Vgl = max. 150 V
Grid No.1 current Igl = max. 30 mA
Grid No.l circuit resistance Rg1 = max. 15 k@
Heater to cathode voltage Vkf = max. 125 V

OPERATING CONDITIONS, two tubes

Anode voltage vV, = 750 600 v
Grid No.2 voltage ng = 250 250 Vv
Grid No.1 voltage Vgl = -45 -45 A%
Load resistance Raa~ = 3600 3500 Q
Peak grid to grid voltage Vglglp = 0 110 0 105 Vv
Anode current I = 2x45 2x280 2x25 2x235 mA
Grid No.2 current Ig2 = 0 2x40 2x0.5 2x24 mA
Grid No.1 current Ig1 = 0 2x1 0 2x0.5 mA
Anode input power Wia = 2x34 2x210 2x15 2x140 W
Grid No.2 dissipation Wgz = 0 2x10 0 2x6 W
Anode dissipation W, = 2x34 2x60 2x15 2x40 W
Output power Wo = 0 300 0 200 W
Total harmonic distortion  d.; = = 6.5 = 5 %
Efficiency n - - 71..5 - 715 9%
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7836 QEO08/200H

R.F. BEAM POWER TETRODE

HEATING : indirect

1]

26.5 V
0.85 A

Heater voltage \£

Heater current If

For further data and curves of this type
please refer to type QE08/200
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4X150A QEL1/150
7034

FORCED AIR COOLED R.F. POWER TETRODE

QUICK REFERENCE DATA
freq, C telegr. Cag2 mod. AB mod.
(MHz) Va Wo Va Wo Va Wol)| Wo2)
V) (W) (V) (W) (V) (W) (W)
<150 2000 370 1600 230 2000 580 630
1500 260 1200 160 1500 400 440
165 1250 195 1000 140
1000 | 150 800 | 100 oo 284 | 20
750 110 600 80 800 170 215
600 85 400 35
500 1250 170
1000 120
800 95
600 50
B SSB B television
Freq.
(MHz) Va Wi, (PEP) Freq. Va Wy (sync)
V) W) (MHz) V) (W)
175 2000 300 216 1250 250
1500 220 1000 200
1000 130 750 135

HEATING : indirect by A.C. or D.C.; cathode oxide-coated

Heater voltage Vi = 6.0 V
Heater current I = 2.6 A
Waiting time Ty = min. 30 sec

When the tube is driven to max. input as a straight through class C amplifier
the heater voltage should be reduced according to the following table

f < 300 MHz 300-400 MHz 400-500 MHz
Vs 6.0V ° 5.7V 5.5V
l) Without grid current, two tubes 2) With grid current, two tubes

September 1969 ’ I l \ 1



QEL1/150

CAPACITANCES

Anode to all other elements except grid No.1 C, = 4.4 pF
Grid No.1 to all other elements except anode Cgl = 16 pF
Anode to grid No.1 Cagl = 0.03 pF

TYPICAL CHARACTERISTICS

Anode voltage Vi = 500 V

Grid No.2 voltage ng = 250 V

Anode current L = 200 mA
Mutual conductance S = 12 mA/V

Amplification factor of grid No.2
with respect to grid No.1 Hgog) = 5

COOLING

The use of the air-system socket with chimney is recommended, since a stan-
dard loctal socket does not ensure an adequate cooling of the base

With the air-system socket air is directed over the base seals, past grid No.2
seal, glass envelope and anode seal and through the radiator to provide effective
cooling with minimum air flow. All four cathode connections should be used

The figures in the table below apply to the simultaneous cooling of the radia-
tor and the base, making use of the socket 2422 513 01001 with air chimney
4322 026 11701

Wa h 4 dmin pi b
250W [ 0m | 20°C | 0.16 m3/min 12 mm Hy0

TEMPERATURE LIMITS (Absolute limits)

Anode temperature max. 250 ©C )
Anode seal temperature max. 200 ©C
Base seals and grid No.2 seal temperature max. 175 °©°C

l) Pressure drop in caveties etc. excluded

2) Measured on base end of anode surface at the junction with the radiator fins

2 September 1969



QEL1/150

MECHANICAL DATA (Dimensions in mm)
Net weight: 130 g

a
413304 »
g2
4 N |
C 5 S
k f f a— i
S
SN
v g
g +008 n se &]8 —
(8x)1.27 2573 mx357 [l By S| E e
T Q + e
= = NS pr—
— X g2 ) -’iﬁ—{{ |+§ —
& - ) %U T ; ?“‘ge],
o =1F
B w22V 38
: k] = S Xl 20 A
St 300 It
s 66%0.13 g 88
- " '{EG.IJ g e E
—=max]. . y
36.2+0.2 ~ €

Mounting position: arbitrary

At higher frequencies the ring-surface terminal should be used for connecting
the screen grid

70 55
00 0 oS eta—

oy

m Gt | e ::::L
]“:UO Q_._!TQ N::fi

b
1

Chimney 4322 026 11701

Socket 2422 513 01001

The socket 2422 513 01001 is intended for circuits where the cathode is at chas-
sis potential

The type number 2422 513 01001 includes the chimney 4322 026 11701
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QEL1/150 “

R.F. AMPLIFIER AND OSCILLATOR CLASS C TELEGRAPHY OR F.M. TELEPHONY

LIMITING VALUES (Absolute limits)

Frequency i3 up to 150 500 MHz
Anode voltage V, = max.2000 1250 V
Anode current Ia = max. 250 250 mA
Anode input power Wiz = max. 500 320 W
Anode dissipation Wy = max. 250 250 W
Grid No.2 voltage ng = max. 300 300 V
Grid No.2 dissipation Wgz = max. 12 12 W
Negative grid No. 1 voltage _Vgl = max. 250 250 V
Grid No.l dissipation ng = max. 2 2 W
Grid No.1 circuit resistance Rgl = max. 25 25 k2
Peak heater to cathode valtage kap = max. 150 150 Vv
OPERATING CONDITIONS

Frequency £ < 150 150 MHz
Anode voltage Vo = 2000 1500 V
Grid No.2 voltage ng = 250 250 V
Grid No.1 voltage Vgl = -88 -88 V
Peak grid No.1 A.C. voltage vglp = 110 110 V
Anode current I, = 250 250 mA
Grid No.2 current Ig2 = 24 24 mA
Grid No.l current Igl = 8 8 mA
Grid No.1 input power Wig, = 2.5 1.5 W
Anode input power Wia = 500 375 W
Anode dissipation W, = 130 115 W
Output power Wo = 370 260 W
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QEL1/150

R.F. AMPLIFIER AND OSCILLATOR CLASS C TELEGRAPHY OR F.M. TELEPHONY
(continued)

OPERATING CONDITIONS (continued)

Frequency f = 165 165 165 165 MHz
Anode voltage Va = 1250 1000 750 600 V
Grid No.2 voltage ng = 250 250 250 250 V
Grid No.1 voltage Vgl = =90 -80 -80 =75 V
Peak grid No.1 A.C. voltage Vglp = 106 95 96 91
Anode current I = 200 200 200 200 mA
Grid No.2 current Igz = 20 31 37 37 mA
Grid No.1 current Ig1 = 11 10 11 11 mA
Grid No.1 input power Wigl = 1;2 1.0 1.0 1.0 W
Anode input power Wia = 250 200 150 120 W
Anode dissipation Wa = 55 50 40 35 W
Output power Wo = 195 150 110 85 W

With coaxial cavity

Frequency f = 500 500 500 500 MHz
Anode voltage Va = 1250 1000 800 600 V
Grid No.2 voltage ng = 280 250 250 250 V
Grid No.1 voltage Vgl = <90 -110 -110 -110 V
Anode current Ia = 250 200 200 170 mA
Grid No.2 current Ig2 = 6 A 7 6 mA
Grid No.l current Igy = 12 10 10 6 mA
Driver output power War = 30 25 20 15 . W
Anode input power Wi, = 312 200 160 102 W
Anode dissipation W, = 142 80 65 92 . W
Output power Wo = 170 120 95 50 W

September 1969 5
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QEL1/150

i

R.F. AMPLIFIER CLASS C TELEPHONY ,

ANODE AND SCREEN GRID MODULATION

LIMITING VALUES (Absolute limits)

up to

max.
max.
max.
max.
max.

max.

150

150

<150
1600
250
-118
136
200

150 'V

<150 MHz
1200 V
250 V
-118 Vv 1)
136 V
200 mA

Frequency f

Anode voltage % Va = max. 1600 1000 V
Anode current I, =
Anode input power Wia =
Anode dissipation w, =
Grid No. 2 voltage ng =
Grid No.2 dissipation Wgz =
Negative grid No.1 voltage —Vgl =
Grid No.1 dissipation ng =
Grid No.1 circuit resistance Rgl =
Peak heater to.cathode voltage kap =
OPERATING CONDITIONS

Frequency f

Anode voltage Va =
Grid No.2 voltage ng =
Grid No.1 voltage Vgl =
Peak grid No.1 A.C. voltage Vglp =
Anode current Iy =
Grid No.2 current Igz =
Grid No.1 current Igl =
Grid No.1 input power Wigl =
Anode input power Wia =
Anode dissipation W, =
Output power Wo = 230 160 W
Modulation depth m =
Peak grid No.2 modulation voltage ngp
Modulation power Wimod

115

80 W

1) Obtained from grid No.l resistor or from a combination of grid No.l resis-

tor with either fixed supply or cathode resistor
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QEL1/150

R.F. AMPLIFIER CLASS C TELEPHONY ,
ANODE AND SCREEN GRID MODULATION (continued)

OPERATING CONDITIONS (continued)

Frequency f = 165 165 165 165 MHz
Anode voltage Va = 1000 800 600 400 V
Grid No.2 voltage ng = 250 250 250 250 V
Grid No.1 voltage Vg, =-10s -100 -95 -9 V1
Peak grid No.1 A.C. voltage Vglp = 125 120 120 110 V
Anode current Ia = 200 200 200 200 mA
Grid No.2 current Ig2 = 20 25 30 35 mA
Grid No.l current Igl = 15 10 8 7 mA
Grid No.1 input power Wigl = 2 1.5 1.0 1.0 W
Anode input power Wy = 200 160 120 80 W
Anode dissipation Wa = 60 60 40 25 W
Output power Wo = 140 100 80 55 W
Modulation depth 1 m = 100 100 100 100 %
Peak grid No.2 modulation voltage ngp = 170 160 150 140 V
Modulation power Wmod = 70 50 40 27.5 W

1) Obtained from grid No. 1 resistor or from a combination of grid No.1 resis-
tor with either fixed supply or cathode resistor

LTI

September 1969 | l | | 7



QEL1/150

R.F. CLASS B SINGLE SIDE BAND AMPLIFIER
LIMITING VALUES (Absolute limits)

Frequency f upto 175 500 MHz
Anode volage Va = max. 2000 1250 V
Anode current L, = max. 250 250 mA
Anode input power Wiy = max. 500 315 W
Anode dissipation W, = max. 250 250 W
Grid No.2 voltage ng = max. 400 400 V
Grid No.2 dissipation Wg2 = max. 12 12 W
Negative grid No.1 voltage —Vgl = max. 250 250 V
Grid No.1 circuit resistance

(with fixed bias) Rgl = max. 25 25 k2
Peak heater to cathode voltage kap = max. 150 150 V

OPERATING CONDITIONS Operation with cathode bias is not recommended

Frequency £ = 175 MHz
Anode voltage Va = 2000 A%
Grid No.2 voltage ng = 300 v
Grid No.1 voltage Vgl = -47 v
Load resistance R, = 4200 Q

single double
zZero

sigmal tone tone
&n signal signal
Peak grid No.1 A.C. voltage Vglp = 0 47 47 'V
Anode current I, = 75 250 160 mA
Grid No.2 current Ig2 = =1 -7 -5 mA
Grid No.l current Igl = 0 0 0 mA
Grid No.1 input power Wig1 = 0 0 0 W
Anode input power Wia = 150 500 320 W
Anode dissipation W, = 150 200 170 W
Output power Wo = 0 300 150 W
Peak envelope power Wo(PEP) = - - 300 W
Third order intermodulation
distortion d3 = = = -32 dB

[e ]
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QEL1/150

AHFF

A.F. POWER AMPLIFIER AND MODULATOR,

CLASS AB WITHOUT GRID CURRENT

LIMITING VALUES (Absolute limits)

Anode voltage Va =
Anode current I, =
Anode dissipation W, =
Anode input power Wia &
Grid No.2 voltage ng =
Grid No.2 dissipation wg2 =
Grid No.l1 circuit resistance

(each tube) Rgl =
Peak cathode to heater voltage kap =

OPERATING CONDITIONS (Two tubes)

Anode voltage Vy =
Grid No.2 voltage ng =
Grid No.1 voltage Vg, =
Load resistance Raa. =
Peak grid to grid A.C. voltage Vglglp =
Anode current Ia =
Grid No.2 current Ig, =
Grid No.2 dissipation Wg2 =
Anode input power Wia =
Anode dissipation Wa =
Output power Wo -

max. 2000 V
max. 250 mA

max. 250 W

max. 500 W

max. 400 V

max. 12 W

max. 100 k$2

max. 150V

2000 \'

300 Vv

-50 \

8760 Q

0 100 V
2x50 2x235 mA
= 2x18 mA

- 2x5.4 W

2x100 2x470 W

2x100 2x180 W

0 580 W
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QEL1/150

A.F. POWER AMPLIFIER AND MODULATOR ,
CLASS AB WITHOUT GRID CURRENT (continued)

OPERATING CONDITIONS (two tubes; continued)

Anode voltage vV, = 1500 Vv
Grid No.2 voltage ng = 300 Vv
Grid No.1 voltage Vgl = -50 v
Load resistance Raa._ = 6570 Q
Peak grid to grid A.C. voltage Vglglp = 0 100 V
Anode current I = 2x50 2x228 mA
Grid No.2 current Ig2 = = 2x21 mA
Grid No.2 dissipation Wg2 = - 2x6.3 W
Anode input power Wia = 2x75 2x340 W
Anode dissipation Wi = 2x75 2x140 W
Output power Wo = 0 400 W
Anode voltage V N 1000 800 A%
Grid No.2 voltage ng = 300 300 Vv
Grid No.1 voltage Vgl = -43 -40 A%
Load resistance Raa . = 4250 4400 Q
Peak grid to grid A.C. voltage Vglglp = 0 86 0 80 V
Anode current T4 = 2x82.5 2x225 2x105 2x218 mA
Grid No.2 current Ig2 = = 2x26 - 2x38 mA
Grid No.2 dissipation Wgz = = 2x7.8 - 2x11.4 W
Anode input power Wia = 2x82.5 2x225 2x84 2x174 W
Anode dissipation Wa = 2x82.5 2x110 2x84 2x89 W
Output power W, = 0 230 0 170 W

September 1969 l | | | 11
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QEL1/150

i

AF. POWER AMPLIFIER AND MODULATOR,
CLASS AB WITH GRID CURRENT

LIMITING VALUES (Absolute limits)

Anode voltage Va = max. 2000 V
Anode current I, = max. 250 mA
Anode dissipation W, = max. 250 W
Anode input power Wia = max. 500 W
Grid No. 2 voltage ng = max. 400 V
Grid No.2 dissipation Wg2 = max. 12 W
Grid No.1 dissipation ng = max. 2 W
Grid No.1 circuit resistance

(each tube) Rgl = max. 100 k2
Peak cathode to heater voltage kap = max. 150 'V

OPERATING CONDITIONS (two tubes)

Anode voltage Vg = 2000 Vv
Grid No.2 voltage ng = 300 v
Grid No.1 voltage Vgl = -50 A%
Load resistance Raa. = 8100 Q
Peak grid to grid A.C. voltage vglglp = 0 106 V
Driving power War = 0 0.2
Anode current I = 2x50 2x250 mA
Grid No.2 current Igr2 = - 2x18 mA
Grid No.2 dissipation Wg2 = - 2x5.4 W
Anode input power Wia = 2x100 2x500 W
Anode dissipation Wa = 2x100 2x185 W
Output power Wo = - 630 W

12 | | I l September 1969



QEL1/150

A.F. POWER AMPLIFIER AND MODULATOR, CLASS AB WITH GRID CURRENT

(continued)

OPERATING CONDITIONS (two tubes; continued)

Anode voltage Va = 1500 v
Grid No.2 voltage ng = 300 v
Grid No.l voltage Vgl N =50 Vv
Load resistance Raa 5970 Q
Peak grid to grid A.C. voltage Vglglp 0 106
Driving power Wdr = 0 0.2
Anode current Iy = 2x50 2x250 mA
Grid No.2 current Ig2 = = 2x18 mA
Grid No.2 dissipation Wg2 = = 2x5.4 W
Anode input power Wia 2x75 2x375 W
Anode dissipation W, = 2x75 2x155 W
Output power Wy = 0 440 W
Anode voltage V, = 1000 800 v
Grid No.2 voltage ng = 300 300 \%
Grid No.1 voltage Vgl = -45 -40 A%
Load resistance Raa 3950 3140 Q
Peak grid to grid A.C. voltage Vglglp 0 98 0 9 V
Driving power War = 0 0.15 0 0.15
Anode current I, = 2x83 2x247 2x105 2x250 mA
Grid No.2 current Ig2 = = 2x29 = 2x40 mA
Grid No.2 dissipation Wg2 = - 2x8.7 - 2x12 W
Anode input power Wia = 2x83 2x247 2x84 2x200 W
Anode dissipation W, 2x83 2x112 2x84 2x93 W
Output power Wo = 0 270 0 215 W
September 1969 “ || 13




QEL1/150

R.F. AMPLIFIER, CLASS B TELEVISION SERVICE
Negative modulation, positive synchronisation

LIMITING VALUES (Absolute limits)

Frequency f =54 to 216 MHz_
Anode voltage V, = max. 1250 V
Anode current I = max. 250 mA
Anode dissipation Wy, = max. 250 W
Anode input power Wia = max. 500 W
Grid No.2 voltage ng = max. 400 V
Grid No.2 dissipation Wgz = max. 12 W
Negative grid No.l voltage —Vgl = max. 250 V
Grid No.1 dissipation ng = max. 2 W
Grid No.1 circuit resistance Rgl = max. 50 kf
Peak cathode to heater voltage kap = max. 150 V
OPERATING CONDITIONS at centre frequency of resonance curve
Frequency fi = 216 216 216 MHz
Bandwidth at -1.5 dB B = 5! 5 5 MHz
Anode voltage V, = 1250 1000 750 V
Grid No.2 voltage ng = 300 300 300 V
Grid No.l voltage Vgl = =70 -65 -60 V
= 100 85 V

Peak grid No.l1 A.C. voltage Vglp ;ﬁlcck - 75 ?8 62 v

sync = 305 330 335 mA
e A la black = 230 240 245 maA

= A

Grid No.2 current Ig2 }S)i’:ccl\ _ 1}8 1}: 28 ZA
Grid No.l current Igl Zf:cck : 22 22 12 Zi
Grid No.l input power Wigl Zi’:(fk z 5 g 4 i; 4 2; &,V

sync = 250 200 135 W
R s Wo  plack = 140 110 75 W

14 I ‘ | . September 1969
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4X150D QEL1/7150H

7035

FORCED AIR COOLED R.F. POWER TETRODE

HEATING: indirect by AC or DC; cathode oxide coated

Heater voltage Vs 26.5 V

0.58 A

1"

Heater current Lg

For further data and curves of this type
please refer to type QEL 1/150

March 1966 “ H 1



Yy

i i




7580 QEL 2/200

V.H.F./U.H.F. TRANSMITTING TETRODE

Forced air cooled beam power tetrode with ceramic to metal seals for use as
linear R.F. power amplifier for frequencies up to 500 MHz and designed for
S.S.B. transmitters

QUICK REFERENCE DATA

S.S.B A.M. teleph.
Freq.
(MHz ) Vg (V) | Wg(W)PEP| V, (V) W, (W)
30 2000 400 2000 105
500 2000 106

HEATING: indirect by A.C. or D.C.; cathode oxide-coated

Heater voltage Ve = 6.0 V £10%
Heater current at Vf =6V I = 2.6 A
Cathode heating time Ty = min. 30 s

The heater voltage should be reduced according to the following table:

Frequency Ve
300 MHz or lower 6.0V
300 to 400 MHz 5.75V
400 to 500 MHz 5.5V

TYPICAL CHARACTERISTICS

Anode voltage ¥y = 500 V -

Grid No.2 voltage ng = 250 V 300 V

Anode current I, = 200 mA -

Grid No.2 current Igz = - 50 mA
Mutual conductance S = 12 mA/V -
Amplification factor of grid No.2

with respect to grid No.1 Hgog 3

January 1967 |I H i



QEL 2/200

CAPACITANCES

Anode to all other elements except grid No.1 C, = 4.5 pF
Grid No.1 to all other elements except anode Cgl = 17 pF
Anode to grid No.1 Cag1 = 0.065 pF

TEMPERATURE LIMITS (Absolute limits)

Temperature of anode core and all seals max. 250 ©°C
COOLING
Accessories
Air system socket 2422 513 01001 (air system chimney included)
Air system chimney 4322 026 11701

By means of the air system socket forced air is directed to the base seals, past
the screen grid seal, the ceramic envelope and the anode seal and through the
radiator

The use of theair system socket is recommended sincea standard lock-in socket
does not ensure adequate cooling of the base. All four cathode connections should
be used

Required air flow with air system socket

Anode Height above Inlet Min. required Pressure
dissipation sea level temperature air flow drop
Wa h t 9dmin Pi
250 W 0 m 20°¢ 0.11 m3/min | 8 mm Hy0

At higher altitudes and/or temperatures the air flow must be increased to main-
tain the anode and seal temperatures within the limits

1) (Page 4) The limiting value for a signal having a minimum peak to average
power ratio less than 2, such as is obtained in single tone operation, is
250 mA. During short periods of circuit adjustment under single tone con-
ditions, the average anode current may be as high as 350 mA

2) (Page 4) Automatic bias is not recommended
3) (Page 4) Driver output power measured at grid No. 1 circuit of the QEL2/200

4) (Pages 4 and 5) Average output power measured in the load of an output circuit
having an efficiency of 95%

5) (Page 5)Average output power measuredin the load of an output circuit having
an efficiency of 85%

6) (Page 4) To be adjusted for zero signal anode current 7722 7984




QEL 2/200

MECHANICAL DATA
Dimensions in mm

Net weight 120 g

14.20~14.55
£ :
=i
O 40.90— 4165 § .
R
8y &
1.99-2.16 - 3 E‘ g
o —R=max109  max3571 gﬁ -
% : R nry, @
= 0 ,
? H d T 3 =4
f 27 N\ P i f 5§
N O q -
. )3 NS & J1 k259
3 KD e & g 2% b (4[] 81
P 5 4 BN S 302 KGR
'§ ‘. ~y & - § a g R
56.46'6.73‘3_. ‘I\i S Q:,' -~
o _ - £ 3
(6x)1.15-1.34 B Hle3600-3639 I% F

Mounting position: arbitrary

At higher frequencies the outer cylindrical surface of the ring terminal should
be used for connecting the screen grid.

70

55
00 0 m:b 3 [
T —qt—-‘

465 15

Chimney 4322 026 11701

Socket 2422 513 01001 1) Contact surface
722 7996
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GEL 2/200

R.F. SINGLE SIDE BAND AMPLIFIER
LIMITING VALUES (Absolute max. rating system)

FIeQUeNCy oo eeeeecceeeceeemcemennnto.. UBT0 500 MEZ
Anode voltage Va max. 2000 V
Anode current I max. 350 mA l)
Anode dissipation Wy max. 230 W
Grid No. 2 voltage ng max. 500 V
Grid No. 2 dissipation Wg2 max. 12 W
Negative grid No.1 voltage —Vgl max. 250 V
Grid No. 1 circuit resistance with fixed bias Rgl max. 25 k@ 2)
Peak heater to cathode voltage kap max. 150 V

OPERATING CONDITIONS

Frequency i 30 MHz
Anode voltage Va 2000 Vv
Grid No. 2 voltage ng 400 \Y%
Grid No. 1 voltage Vg, -77 v 0)
Load resistance Ry o 3050 Q
zero single  double
signal tone tone
Anode current Iy 70 350 225 mA
Grid No.2 current Ig2 = 35 16 mA
Grid No.1 current Igl - = 0.05 mA
Driving power (PEP) Wdr = 1 1 w3
Grid No. 2 dissipation W, - - 6.4 W
Anode dissipation Wy 140 280 240 W
Output power in load W, (PEP) 0 400 400 W 4)
Third order intermodulation dg = - -21 dB
distortion
Fifth order intermodulation dsg = = -29 dB
distortion
1)2)3)4)6) See page 2. 722 7985
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QEL 2/200

LINEAR R.F. POWER AMPLIFIER - A.M. TELEPHONY
LIMITING VALUES (Absolute limits)

Frequency f upto 500 MHz
Anode voltage V, = max. 2000 V
Anode current I = max. 180 mA
Anode dissipation W, = max. 250 W
Grid No.2 voltage VgZ = max. 400 V
Grid No.2 dissipation Wg2 = max. 12 W
Negative grid No.1 voltage —Vgl = max. 250 V
Grid No.1 dissipation ng = max. 2 W
Grid No.1 circuit resistance with fixed bias Rgl = max. 25 kol
Peak heater to cathode voltage kap = max. 150 V

OPERATING CONDITIONS

Frequency f e 30 500  MHz
Anode voltage Va = 2000 2000 V
Grid No.2 voltage ng = 400 400 V
Grid No.1 voltage Vgl = =77 ~2r W
Anode current I, = 175 175 mA
Grid No.2 current Igz = 6 4 mA
Load resistance Ra = 3050 3050 @
Driver output power Wgr = 0.25 3 W2
Anode input power Wia = 350 350 W
Anode dissipation W,y = 245 244 W
Tube output power Wy = 105 106 W
Output power in the load Wioad = 1004) 905) W

1) Automatic bias is not recommended

2) The driver output power represents the circuit lossesand is the actual power
measured at the input to the grid No.l circuit of the tube. The actual nower
required depends on the operating frequency and the circuit used. The tube
driving power is approximately zero watts

4)5) See page 2 772 7986
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QEL 2/200
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4CX250B
7203

QEL2/275

V.H.F./U.H.F. TRANSMITTING TETRODE

Forced air cooled tetrode with ceramic to metal seals and coaxial arrangement
of the terminals for R.F. amplifier, oscillator and frequency multiplier service
and for single side band operation

QUICK REFERENCE DATA
C telegr. Cag, mod AB SSB AB mod 1)
Freq.
(MH:) V, Wo Va W, Va W, Va Wo
V) (W) V) (W) V) (W) (V) (W)
175 2000 390 2000 300 2000 600
1500 280 1500 235 1500 215 1500 430
1000 190 1000 145 1000 120 1000 240
500 70 500 60
500 2000 250
B television
Freq. Neg.mod. Pos.synchr.
Mz} V, (V) | Wosync (W)
216 2000 440
1500 300
1000 160
HEATING: indirect by A.C. or D.C.; cathode oxide-coated
Heater voltage Vi = 6.0 V+10%
Heater current at Vf =6 V Ip = 2.6 - A
Cathode heating time Ty, = min. 30 sec

The heater voltage should be reduced according to the following table:

1y Two tubes

Frequency Vg
300 MHz or lower 6.0V
300 to 400 MHz 8.7 V
400 to 500 MHz 5.5 'V

September 1969
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QEL2/275

CAPACITANCES

Anode to all other elements except
grid No.1

Grid No.l to all other elements
except anode

Anode to grid No.1

TYPICAL CHARACTERISTICS
Anode voltage

Grid No.2 voltage

Anode current
Grid No.2 current
Mutual conductance

Amplification factor of grid No.2
with respect to grid No.l

TEMPERATURE LIMITS (Absolute limits)

Temperature of anode core and all seals

COOLING
Accessories
Air system socket

Air system chimney 4322 026 11701

Control grid

. Cathode
screen grid ——
grounded | J
______ - —--
5 = 4.5 pF | 4.5 pF
|
Cgl = 13.0 pF | 15.7 pF
Cagy 0.0l pF ! <0.06 pF
Va = 500 -
ng = 280 V¥ 300 V
L = 200 mA -
Igz = - 50 mA
S = 12 mA/V -
“g2g1 22
max. 250 o©oC

2422 513 01001 (air system chimney included)

By means of the air system socket forced air is directed to the base seals, past
the screen grid seal, the ceramic envelope and the anode seal and through the

radiator

The use of theair system socket is recommended since a standard lock-in sock-
et does not ensure adequate cooling of the base. All four cathode connections

should be used

September 1969



QEL2/275

COOLING (continued)

Required air flow with air system socket

Anode Height above Inlet Min. required Pressure
dissipation sea level temperature air flow drop
W, h g dmin Pi
250 W 0 m 20 °C 0.11 m3/min | 8mm H,0

At higheraltitudes and/or temperatures the air flow must be increased to main-
tain the anode and seal temperature within the limits

MECHANICAL DATA

7.57-762

8x)1.15-1.34 P

fe—>

Socket

iic; Dimensions in mm
14.20—14.55
,g—": A
g,
=t
a 40.90—41.65 S
> V| v
5§
S’ ]
4 Ay N 3;
= S
g max 35.71 S0 N v
D £5h 8
gan= AS, 2
g H Hi 4 ¥ A
\ ‘OI T 3 N
g B4 v 3
0 —
] g P a1 8
: S 0
Ry . dae e
$l6.46-6731 | §SS$=
o g %
g 36.00-36.39 g, &B
55
423
3 ——_)
:: P 1
< NI N
w65 1S

2422 513 01001

Chimney 4322 026 11701
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QEL2/275

R.F. CLASS C TELEGRAPHY OR F.M. TELEPHONY
LIMITING VALUES (Absolute limits)

BIegueney o e . c
Anode voltage V, = max. 2000 V
Anode current I = max. 250 mA
Anode dissipation W, = max. 250 W
_Grid No.2 voltage ng = max. 300 V
Grid No.2 dissipation Wg2 = max. 12 W
Negative grid No.l voltage —Vgl = max. 250 V
Grid No.1 dissipation ng = max. 2 W
Grid No.l circuit resistance Rgl = max. 25 k&2
Peak heater to cathode voltage kap = max. 150 V

OPERATING CONDITIONS

Frequency f = 175 175 175 175  500l)MHz
Anode voltage V, = 2000 1500 1000 500 2000 V
Grid No.2 voltage ng = 250 250 250 250 300 V
Grid No.1 voltage Vgl = -9 -9 -9 -9 -9 V
Peak grid No.1 A.C. voltage Vglp = 112 112 114 114 -V
Anode current L, = 250 250 250 250 250 mA
Grid No.2 current Igz = 19 21 38 45 10 mA
Grid No.l current Igl = 26 28 31 35 25 mA
Driver output power War = 2.9 3.2 3.5 4 182)W
Grid No.2 dissipation Wgz = 7.5 9 11 12 - W
Anode input power Wig = 500 375 250 125 - W
Anode dissipation Wy = 110 95 60 55 - W
Output power W, = 39 280 190 70 250 W
Efficiency n = 80 75 76 56 - %

1) With coaxial cavity

2) The driver stage is required to supply tube losses and R.F. circuit losses.
The driver stage should be designed to provide an excess of power above the
indicated value to take care of variations in line voltage, in components, in
initial tube characteristics, and in characteristics during life.

4 September 1969



H aeL2/275

R.F. CLASS C AMPLIFIER ,ANODE AND SCREEN GRID MODULATION
LIMITING VALUES (Absolute limits)

Frequency f upto 500 MHz
Anode voltage 'V, = max. 1500 V
Anode current I, = max. 200 mA
Anode dissipation W, = max. 165 W
Grid No.2 voltage ng = max. 300 V
Grid No.2 dissipation Wgz = max. 12 W
Negative grid No.l voltage —Vgl = max. 250 V
Grid No.1 dissipation ng = max. 2 W
Grid No.1 circuit resistance Rgl = max. 25 kQ
Peak heater to cathode voltage kap = max. 150 V

OPERATING CONDITIONS

Frequency f = 175 175 175 MHz
Anode voltage Va = 1500 1000 500 V
Grid No.2 voltage Vg, = 250 250 250 V1)
Grid No.1 voltage Vgl = -100 -100 -100 V 3)
Anode current I = 200 200 200 mA
Grid No.2 current 132 E 20 22 31 mA
Grid No.l current Igl = 14 14 15 mA
Peak grid No.1 A.C. voltage Vglp = 1id 177 118 V
Driver output power War = 1.7 1.7 1.8 W2)
Anode input power Wia = 300 200 100 W
Anode dissipation Wq = 65 55 40 W
Output power Wo = 235 145 60 W
Efficiency n = 78 - 60 %

1) The D.C. grid No.2 voltage must be modulated approximately 55% in phase
with the anode modulation in order to obtain 100% modulation.

2) See page 4.

3) Obtained from grid No.l resistor or from a combination of grid No.1 resis-
tor with either fixed supply or cathode resistor.
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QEL2/275

R.F. CLASS AB SINGLE SIDE BAND AMPLIFIER
LIMITING VALUES (Absolute limits)

e A I ok 0 M
Anode voltage V, = max. 2000 V
Anode current I, = max. 250 mA
Anode dissipation W, = max. 250 W
Grid No.2 voltage ng = max. 400 V
Grid No.2 dissipation Wg2 = max. 12 W
Grid No.1 circuit resistance Rgl = max. 25 k@
Heater to cathode voltage Ve = max. 150 V

OPERATING CONDITIONS (single tone signal)

Frequency f = 175 175 175 MHz
Anode voltage V, = 1000 1500 2000 Vv
Grid No.2 voltage Vg, = 350 350 350 \%
Grid No.1 voltage ng = =55 -55 =55 A
—_— — ——

Peak grid No.l voltage Vglp = 0 50 0 50 0 50 V
Anode current I = 100 250 100 250 100 250 mA
Grid No.2 current Ig; = 0 10 0 8 0 S5 mA
Grid No.l current Igl = 0 0 0 0 0 0 mA
Anode input power Wia = 100 250 150 375 200 500 W ‘
Grid No.2 input power Wig2 = 0 1:75 0 1.4 0 1.4 W
Anode dissipation Wa, = 100 130 150 160 200 200 W
Output power Wo = 0 120 0 215 0 300 W
Anode current I = = 190 = 190 = 190 mAl)
Grid No.2 current Igz = - 2 - -1 - -2 mAl)

1) Double tone signal

6 September 1969



QEL2/275

R.F. CLASS B AMPLIFIER FOR TELEVISION SERVICE
Negative modulation, positive synchronisation

LIMITING VALUES (Absolute limits)

Frequency 5410216 MHz
A;;Eié-voltage V, = max. 2000 V
Anode current Iy = max. 250 mAl)
Anode dissipation W, = max. 250 W
Grid No.2 voltage ng = max. 400 V
Grid No.2 dissipation Wgz = max. 12 W
Negative grid No.l voltage —Vgl = max. 250 V
Grid No.1 dissipation ng = max. 2 W
Peak heater to cathode voltage ka_p = max. 150 - ¥

OPERATING CONDITIONS

Frequency f = 216 216 216 MHz
Bandwidth B = 5) S 5 MHz
Anode voltage Va = 1000 1500 2000 V
Grid No.2 voltage ng = 350 350 350 V
Grid No.1 voltage Vgl = =60 -65 -70 'V
Peak grid No.1 A.C. voltage Vglp ks)i,:cfk Z g; ;,17 Z)g x
sync = 355 360 360 mA
AR T AT la  black = 250 250 250 mA
. sync = 27 29 29 mA
Grid No.2 current Igz ik E 4 0 6 sk
. sync = 2 ) 5 mA
Grid No.1 current Igl el s 0 0 0 mA
_ 2
Grid No.l input power Wigl Ei’:cfk : O'g 1'3 . (2) x )
sync = 160 300 440 W
Ot e Wo black-= 90 170 250 W

Iy Averaged over any frame

2) See page 4
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QEL2/275

il

AF. POWER AMPLIFIER AND MODULATOR CLASS AB
LIMITING VALUES (Absolute limits)

Anode voltage V, = max. 2000
Anode current L = max. 250
Anode input power Wia = max. 250
Grid No.2 voltage ng = max. 400
Grid No. 2 dissipation Wg2 = max. 12
Negative grid No.l voltage —Vgl = max. 250
Grid No.l circuit resistance Rgl = max. 100
Peak heater to cathode voltage kap = max. 150

OPERATING CONDITIONS (values for two tubes)

V, = 1000 1500 2000
Vg2 = 350 350 350
Vg 1 = =55 =55 =55
Raga. = 3500 6200 9500
PO S
Vglglp 0 100 0 100 0 100
Ig 1 = 0 0 0 0 0 0
Ly = 2x100 2x250 2x100  2x250 2x100 2x250
Ig2 = 0 2x10 0 2x8 0 2x5
Wia = 2x100 2x250 2x150 2x375 2x200 2x500
W, 2x100 2x130 2x150 2x160 2x200 2x200
W, = 0 240 0 430 0 600

Iy Averaged over any low-frequency cycle of sine wave form.

mAl)
wly

W)

k§2

0O < < <

<

mA
mA
mA

(o]
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QEL2/275
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4CX250F
7204

QEL2/275H

Heater voltage

Heater current If

COAXIAL R.F. POWER TETRODE

Ve = 26.5 V £10%

0.58 A

For further data and curves of this type
please refer to type QEL2/275

February 1965






7983 MAINTENANCE TYPE QQCo03/14

R.F. QUICK HEATING DOUBLE TETRODE
FOR MOBILE EQUIPMENT

QUICK REFERENCE DATA, intermittent service
Ctelegr. | ) i
F.M. teleph. ) Tripler - doubler
Freq. . i
(MHz) Va (V) W (W) ?) Vo (V) W W) )
200 250 11
200 9.5
27.5/165 250 155
200 1.0

HEATING: direct; parallel supply; filament oxide-coated

Filament voltage Vs 3.15 V 10 %
Filament current Ig = 1.65 A
It is recommended that the filament be fed from a D.C.-A.C. converter

Cathode heating time for obtaining an output power of more than 70% of the ulti-
mate power Th = max. 1 sec.

The filament voltage should be switched on during the whole conversation period.
Interruption of the filament voltage during this period is not recommended.

TYPICAL CHARACTERISTICS

Anode voltage Va = 200 V
Grid No.2 voltage ng = 200 V
Anode current I, = 30 mA
Mutual conductance S = 3.2 mA/V
Amplification factor of grid No.2
with respect to grid No.l Hgog, 7.5

1y Two systems in push-pull
2) Output power in the load according to circuit diagram on page 3
3) Output power in the load according to circuit diagram on page 4
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QQcCo03/14

CAPACITANCES (without external shield)

Anode to all other elements except grid No.1 C, = Cg' = 3.2 pF
Grid No.1 to all other elements except anode Cg1 = Cgl' = 6.8 pF
Anode to grid No.l Cagl = Ca'gl' < 0.1 pF
Anode of one system to grid No.l of the

other system Cagl, = Ca'gl < 0.13 pF
Between the grids No. 1 cglgl' = 1.9 pF
Between the anodes Cag' = 0.09 pF

The tube has been internally neutralized up to 200 Mc/s

MECHANICAL DATA Dimensions in mm
Base : Noval

Socket : 2422 502 01003 st

Tube retainer: 40647 /‘L\\

Net weight : 16 g

max71.4
max 778

Mounting position: If the tube is mounted with its main axis deviating from the
vertical, it is recommended that the pins 2 and 7 be placed in a vertical plane

COOLING: radiation and convection

The use of a closed tube shield is not allowed
TEMPERATURE LIMITS (Absolute limits)
Bulb temperature = max. 225 °C

Pin temperature = max. 120 °C

2 MAINTENANCE TYPE September 1968



QQCo03/14

R.F. CLASS C TELEGRAPHY OR F.M. TELEPHONY
1.C. A8, LIMITING VALUES (Absolute limits), intermittent service

Frequency f up to 200 -MHz
Anode voltage V, = Vg = max. 300 V
Anode dissipation Wy = W, = max. 7 W
Anode current Iy = Iy = max. 55 mA
Grids No.2 voltage Vg2’ gy = max 200 V
Grids No.2 dissipation Wg2+g2v = max. 2x1 W
Negative grid No.1 voltage _Vgl Vgl' = max. 150 V
Grid No.1 dissipation ng = ng, = max. 0.2 W _
Grid No.l current Igl Igl' = max. 4 mA E
Grid No.l circuit resistance Rgl = Rgl' = max. 100 k2 E
Cathode current Ix = max. 2x65 mA
Peak cathode current Ikp = max. 2x300 mA
I.C.A.S. OPERATING CONDITIONS, intermittent service;
two systems in push-pull aocoa/iﬁ—
27k Iglz"’ﬁ '
Driver stage R o ‘Jm.
00T = Lioopr 33.n.
27kl <
Ig; mA
Frequency f = 200 200 MHz
Anode voltage Vo TETTYLTE 260 200 V
Grids No.2 supply voltage ngz, g9 = 250 200 V
Grids No.2 resistor Rgz, g9 = 22 6.8 k2
Anode current I = Iy = 45 45 mA
Grids No.2 current Ig2+g2' = 4.2 5.1 mA
Grid No.l current Igl = Igl' 1.5 1.5 mA
Anode input power Wia = Wijar = 11.2 9.0 W
Anode dissipation Wy, = Wy = 4.5 3.5 W
Grids No.2 dissipation wg2+g2' = 0.65 0.85 W
Output power in load Wj = 11 9.5 W
September 1968 “ || 3



QQCo03/14

R.F. CLASS C FREQUENCY TRIPLER AND DOUBLER
I.C.A.S. LIMITING VALUES (Absolute limits), intermittent service

Frequency f up to 200 MHz
Anode voltage Vo = Vg = max. 300 V
Anode dissipation W, = Wy = max. 7 W
Anode current I, = Igt = max. 45 mA
Grids No.2 voltage ng, go' = max. 200 V
Grids No.2 dissipation Wg2+g2v = max. 2x1 W
Grid No.l current Igl = Igl' = max. 3 mA
Grid No.l circuit resistance Rgl = Rgl' = max. 100 k2
Cathode current Ix = max. 2x50 mA
Peak cathode current Ikp = max. 2x300 mA

I.C.A.S. OPERATING CONDITIONS, intermittent service;
one system as a tripler and one system as a doubler
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For data see page 5.
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| QQCo03/14

I.C.A.S. OPERATING CONDITIONS, intermittent service;
one system as a tripler and one system as a doubler (continued)

Tripler Doubler
Frequency f = 27.5/82.5 82.5/165 MHz
Anode voltage Vg = Vg = 250 250 'V
Grids No.2 supply voltage ngZ’ gy = 250 v
Grids No.2 resistor Rgz, gy’ = 39 k2
Anode current I, =1 = 20 20 mA
Grids No.2 current Ig2+g2- = 4.0 mA
Grid No.l current Igl = Igl' = 075 125 mA
Anode input power Wia = Wia' = 5.0 5.0 W
Anode dissipation Wy = Wyr = 3.5 3.0 W
Grids No.2 dissipation Wg2+g2' = 0.38 w
Output power Wo = 145 2.0 w
Efficiency n = 30 40 %
Output power in load ] = 1.25 1525 W
Tripler Doubler

Frequency f = 27.5/82.5 82.5/165 MHz
Anode voltage Vg = Vg' = 200 200V
Grids No.2 supply voltage ngZ’gZ' = 200 v
Grids No.2 resistor RgZ:EZ' = 22 k2
Anode current I, =l = 20 20 mA
Grids No.2 current Ig2+g2' = 4.0 mA
Grid No.l current Igl B Igl' = Q.75 125 mA
Anode input power Wia = Wig' = 4.0 4.0 W
Anode dissipation W, = Wyt = 2.8 2.4 W
Grids No.2 dissipation Weptgy = 0.45 Y
Output power Wo = 1.2 1.6 w
Efficiency n = 30 40 %
Output power in load Wj = 1.0 1.0 w
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5895 MAINTENANCE TYPE QQCo04/15
R.F. DOUBLE TETRODE
FOR MOBILE EQUIPMENT
QUICK REFERENCE DATA
Freq. C telegr. Cagy mod. Bmod. 1)
Va Wo 1) Va Wo 1) Va W
(MHz) | (V) (W) (V) (W) V) (W)
CCS ICAS CCs ICAS C.C.S. o=
60 600 26.6 35 450 17.5 450 18 _=_
250 8.2 ——
186 | 600 | 25.6 | 33.6 | 250 | 6.0 | 7.8 furmorils B
600 28.2
HEATING : direct; filament oxide -coated
Filament voltage Vg 3-3.15 6-6.3 \%
Filament current If 1.36 0.68 A
Pins 3-(145) 1-5
TYPICAL CHARACTERISTICS
Amplification factor of grid No. 2
with respect to grid No. 1 Hgog1 7.5
Mutual conductance 2) S (I3 = 20 mA) 2 mA/V

1y0.@.8.

= continuous service

I.C.A.S. = intermittent service

2) One system

October 1970 “



QQCo04/15

CAPACITANCES pEe Bystem
Anode to all other elements except grid No. 1 Ca 3.3 pF
Grid No. 1 to all other elements except anode Cg 8.5 pF
Anode to grid No.1 Cagy 0.05 pF

in push-pull
Output capacitance Co 1.7 pF
Input capacitance Ci 5.7 pF
MECHANICAL DATA Dimensions in mm
Base : loctal

Socket : 40213
Net weight: 40 g

Mounting position: Vertical with base up or down
Horizontal with pins 1 and 5 in a horizontal plane

TEMPERATURE LIMITS (Absolute limits)
Pin temperature max. 100 ©°C

Bulb temperature max. 200 ©°C

2 “ MAINTENANCE TYPE |

October 1970



QQCo04/15

R.F. CLASS C TELEGRAPHY = —

€GsS. LIMITING VALUES (Absolute limits), continuous service

L - SO OB . N L
Anode voltage Va max. 600 A%

Anode input power Wia max. 2x18 W

Anode dissipation Wy max. 2x6 w

Anode current Iq max. 2x30 mA

Grid No. 2 voltage Vgo max. 250 v

Grid No. 2 dissipation Wgz max. 7 w
Negative grid No. 1 voltage Vg max. 200 \%

Grid No. 1 current Ig1 max. 2x5 mA

C.C.S. OPERATING CONDITIONS, continuous service -

two system in push -pull

Frequency 5 60 186 MHz
Anode voltage Va 600 600 A%
Grid No. 2 voltage Vgo 200 200 \Y%
Grid No. 1 voltage Vgl -80 -80 v
Anode current Iq 2x30 2x30 mA
Grid No. 2 current Igy 6 3 mA
Grid No. 1 current Igl 2x1.0 2x1.0 mA
Input A.C. voltage, peak to peak Vgig1'p 210 210 A%
Grid No. 1 input power Wigy 2x0.1 2x0.1 W
Grid No. 2 dissipation Wg, 1:2 0.6 w
Anode input power Wig 2x18 2x18 w
Anode dissipation Wy 2x4.7 2x5. 2 )
Output power Wo 26.6 25.6 w
Efficiency n 74 711y ¢

1y In order to prevent overheating a low-velocity air flow should be directed on the
bulb and the base
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QQCo04/15

— [.C.A.S. LIMITING VALUES (Absolute limits), intermittent service

2 L U f . 4L - 186 ... Mz
Anode voltage Va max. 600 A%
Anode input power Wia max. 2x24 w
Anode dissipation Wa max. 2x8 W
Anode current Ia max. 2x40 mA
Grid No. 2 voltage Vgy  max. 250 Vv
Grid No. 2 dissipation Wgz max. (i W
Negative grid No. 1 voltage —Vgl max. 200 Vv
Grid No. 1 current Igy max. 2x5 mA

— R.F. CLASS C TELEGRAPHY
L.C.A.S. OPERATING CONDITIONS, intermittent service

two systems in push-pull

Frequency f 60 186 MHz
Anode voltage Va 600 600 A
Grid No. 2 voltage Vg, 200 200 Vv
Grid No. 1 voltage Vg, -80 -80 \Y%
Anode current Ia 2x40 2x40 mA
Grid No. 2 current Ig2 5.5 4.5 mA
Grid No. 1 current Ig; 2.2 2.3 mA
Input A. C. voltage, peak to peak Vglgl'p 220 220 \Y%
Grid No. 1 input power Wig, 2x0.12  2x0.13 \
Grid No. 2 dissipation Wgz O ] 0.9 w
Anode input power Wia 2x24 2x24 w
Anode dissipation Wa 2x6.5 2%7,2 w
Output power Wo 35 33.6 W
Efficiency n 73 701) %

1) In order to prevent overheating a low-velocity air flow should be directed on the
bulb and the base.

'S
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QQCco04/15

R.F. CLASS C ANODE AND SCREEN GRID MODULATION '

C.C.S. LIMITING VALUES (Absolute limits), continuous service

Frequency . o] S uwpto_ ... 186 ____.MHz
Anode voltage Va max. 480 A%

Anode input power Wia max. 2%11.5 w

Anode dissipation Wa max. 2x4 w

Anode current Ia max. 2x25 mA

Grid No. 2 voltage Vgs max. 250 \4

Grid No. 2 dissipation Wgo max. 4.5 W
Negative grid No. 1 voltage --Vg1 max. 200 v

Grid No. 1 current Igy max. 2x5 mA
C.C.S.OPERATING CONDITIONS, continuous service -

two system in push -pull

Frequency f 60 186 MHz
Anode voltage Va 450 250 \%
Grid No. 2 resistor Rgy 18 10 k&
Grid No. 1 voltage Vgl -80 =70 v
Anode current Ia 2x25 2x19.5 mA
Grid No. 2 current Ig2 14 11 mA
Grid No. 1 current Igl 2x1.0 2x1..5 mA
Peak grid No. 1 voltage Vglp 83 110 v
Grid No. 1 input power Wig 2x0.08 2x0. 15 w
Grid No. 2 dissipation Wgz 2.8 1.6 w
Anode input power Wia 2x11.25 2x4.9 w
Anode dissipation Wa 2x2.5 2x1.9 w
Output power Wo 17.5 6.0 w
Efficiency __________ ] SO .- W, 6L 1R
Modulation factor m 100 100 %
Modulation power Wmod 11,5 5 w
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—+s R.F. CLASS C ANODE AND SCREEN GRID MODULATION (continued)
I.C.A.S. LIMITING VALUES (Absolute limits), intermittent service

Frequemey . ______...] fepl 1B MiE
Anode voltage Va max. 480 \%
Anode input power Wia max. 2x15. 5 w
Anode dissipation Wa max. 2x5 W
Anode current Ia max. 2x32 mA
Grid No. 2 voltage Vg, max. 250 Vv
Grid No. 2 dissipation Wgo max. 4.5

Negative grid No. 1 voltage —Vgl max. 200 A%
Grid No. 1 current Ig; max. 2x5 mA

1.C.A.S. OPERATING CONDITIONS, intermittent service e

two systems in push-pull

Frequency £ 60 186 MHz
Anode voltage Va 250 250 v
Grid No. 2 resistor Rgoy 10 10 k@
Grid No. 1 voltage Vgy -70 -70 \%
Anode current Ia 2x26.5 2x26.5 mA
Grid No. 2 current Ig2 9 9 mA
Grid No. 1 current Ig1 2x1. 8 2%1...5 mA
Peak grid No.1 A.C. voltage Vglp 110 110 Y
Grid No. 1 input power Wig, 2x0.18 2x0. 15 W
Grid No. 2 dissipation Wgz 1.5 1.5 W
Anode input power Wia 2x6.6 2x6.6 W
Anode dissipation Wy 2x2.5 2x%2.7 W
Output power Wo 8.2 7.8 W
Effielency ] i cinni . S 9 % .
Modulation factor m 100 100 %
Modulation power Wmod 7 7 W

6 Il MAINTENANCE TYPE ‘ October 1970
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A.F. CLASS B AMPLIFIER AND MODULATOR 'OR

C.C.S. LIMITING VALUES (Absolute limits), continuous service

Anode voltage Va max. 600 A%
Anode input power Wia max. 2x18 \
Anode dissipation A max. 2x6 W
Anode current Ia max. 2x30 mA
Grid No. 2 voltage Vg, max. 250 \%
Grid No. 2 dissipation Wgz max. 7 W
Negative grid No. 1 voltage _Vgl max. 200 A% _=_
C.C.S. OPERATING CONDITIONS continuous service -— E
two systems in push-pull
Heater voltage Ve 6.31) A%
Anode voltage Va 450 \%
Grid No. 2 voltage Vgo 200 A%
Grid No. 1 voltage Vgl -24 \%
Load resistance Raa'. 20 kQ
- Input A.C. voltage,

peak to peak Vglgl'p 0 94 v
Anode current Iy 2x2.8  2x32.5 mA
Grid No. 2 current Igg 2x0. 16 2x5 mA
Grid No. 1 current Igl 0 2x1,1 mA
Anode input power Wia 2x1.3  2x14.6 w
Anode dissipation Wa 2x1.3 2x5.6 w
Output power Wo 0 18 w
Total distortion dtot - 5 %
Efficiency n = 61.5 %
1y DG, voltage
October 1970 7
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]

A.F. CLASS B AMPLIFIER AND MODULATOR (continued)
I.C.A.S. LIMITING VALUES (Absolute limits), intermittent service

Anode voltage

Anode input power

Anode dissipation

Anode current

Grid No. 2 voltage

Grid No. 2 dissipation
Negative grid No. 1 voltage

Va max. 600
Wia max. 2x24
Wa max. 2x8
Ia max. 2x40
ng max. 250
Wgz max. 7
-Vg 1 max. 200

L.C.A.S. OPERATING CONDITIONS intermittent service

two system in push-pull

Heater voltage

~ Anode voltage
Grid No. 2 voltage
Grid No. 1 voltage

Load resistance

Input A.C. voltage, peak to peak
Anode current

Grid No. 2 current

Grid No. 1 current

Anode input power

Anode dissipation

Output power

Total harmonic distortion

Efficiency

1) D.C. voltage

Ve 6.3 1)

Va 600

ng 200

Vgl -24

Raa'o 25
—_—

Veig1'p 0 8

Ia 2x3.0 2x33.5

Ig2 2x0.18 2x4.5

Igl 0 2x1,2

Wia 2x1.8  2x20.1

Wy 2%1.8 2x6

W, 0 28.2

drot = 5

n - 70

=

mA

=~
v
G

R = =

S|

8 MAINTENANCE TYPE
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R.F. DOUBLE TETRODE

QUICK REFERENCE DATA
A Freq. C telegr. Cag,y mod.
Wo (W) 1) Wo (W) 1)
(m) (MHz) Va - Va -
) ces ICAS ) ccs ICAS
0.6 500 180 5.8 180 4.2 5.8
200 7.2
A Freq. C fr.mult.
Wo (W) b
(m) (MHz) Va =
(V) €Cs ICAS
1.8/0.6 167/500 180 2.35
200 2.95

HEATING : indirect; cathode oxide-coated

Heater voltage Vg = 6.3 12.6 V2)
Heater current If = 0.6 0.3 A
Pins = 9-(4+5) 4-5

TYPICAL CHARACTERISTICS per system

Anode voltage Va = 150 V
Grid No.2 voltage ng = 150 Vv
Anode current I = 25 mA

Amplification factor of grid No.2
with respect to grid No.l Hgog, ~ 31

Mutual conductance S = 10.5 mA/V

1) Two systems

2) A temporary deviation of 10% of Vf is permissible; e.g. when the tube is fed
from an accumulator, the actual V¢ should not exceed 7V or 14 V and the
accumulator may be used until its voltage has decreased to such an extent
that Vfis 5.7 Vor 11.4 V

September 1969 | | l | 1
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1T

CAPACITANCES
per system
Anode to all other elements except grid No.l Ca = 1.6 pF
Grid No.1 to all other elements except anode Cgl = 6.4 pF
Anode to grid No.1 Cagl = 0.16 pF
in push-pull
Output Co = 0.95 pF
Input Ci = 3.8 pF
The tube is internally neutralized
MECHANICAL DATA Dimensions in mm
Base : Noval
Socket: 2422 502 01003 max22
~~ T
3l
58
E| 3
IS
L
mim__»

Mounting position: arbitrary

Low loss socket without collar is recommended. At high frequencies use of a
metal retaining device is not recommended due to loss of output power.

COOLING

Radiation and convection. The use of a closed can is not allowed.

TEMPERATURE LIMITS (Absolute limits)
Bulb temperature (at hottest point) max. 225 OC

Pin seal temperature max. 120 °C

2 || || September 1969
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R.F. CLASS C TELEGRAPHY; two systems in push-pull
LIMITING VALUES (Absolute limits)

C.C.S. 1.8:AdS:
Frequency f up to 500 up to 500 MHz
Anode voltage Va - max. 250 max. 250 V
Anode input power Wia = max. 2x6  max. 2x7 W
Anode dissipation W, = max. 2x3 max. 2x3.75 W
Anode current L, = max. 2x45 max. 2x50 mA
Grid No.2 voltage ng = max. 200 max. 200 V
Grid No.2 dissipation Wgz = max. 2x1.5 max. 2x1.75 W
Negative grid No.l voltage --Vgl = max. 100 max. 100 V
Grid No.l current Igl = max. 2x3 max. 2x4 mA
Heater to cathode voltage Vkf = max. 100 max. 100 V
OPERATING CONDITIONS C.C.S I.C.A.S
Frequency f = 500 500 MHz
Anode voltage Va = 180 200 V
Grid No.2 voltage ng = 180 200 Vv
Grid No.l voltage Vg1 = -20 -20 V
Grid No. 1 resistors Rg, = 27 27 k@ l)
Input A.C. voltage, peak to peak Vglgl'p = 50 50 V
Anode current Ia = 2x27..5 2x31 mA
Grid No.2 current Ig2 = 12.5 14 mA
Grid No.1 current Igl = 2x0.75 2x0.75 mA
Anode input power Wia = 2x5 2x6.2 W
Anode dissipation W, = 2x%2,: 1 2x2.6 W
Grid No.2 dissipation Wg2 = 2.25 2.8 W
Driver output power War = 1.2 1.2 W
Output power W, = 5.8 7.2 W
Efficiency n = 58 58 %
Output power in load W), = 5 6 W

1) Each system

September 1969 l | I | 3
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R.F. CLASS C ANODE AND SCREEN GRID MODULATION; two systems in
push-pull

LIMITING VALUES (Absolute limits)

C.C.s. I.C.A.S.

Feeglicnny f upto  S00 upto 500 MHz
Anode voltage Vg = max. 200 max. 200 V
Anode input power Wia = max. 2x4 max. 2x5 W
Anode dissipation W, = max. 2x2 max. 2x2.5 W
Anode current I, = max. 2x32 max. 2x40 mA
Grid No.2 voltage ng = max. 200 max. 200 VvV
Grid No.2 dissipation Wg2 = max. 2x1.0 max. 2x1.15 W
Negative grid No.1 voltage —Vgl = max. 100 max. 100 V
Grid No.1 current Igl = max. 2x3 max. 2x4 mA
Heater to cathode voltage Vikf = max. 100 max. 100 V
OPERATING CONDITIONS c.c.s. I.C.A.S.

i = 500 500 MHz

Va = 180 180 V

ng = see circuit diagram

Vgl = -20 -20 V

Rg, = 68 27 kL)

Vg1g1 0 45 50 V

Iy = 2x20 2x27.5 mA

Igz = 9.5 12.5 mA

Ig1 = 2x0.3 2x0.75 mA

Wia = 2x3.6 2x5.0 W

W, =  2x1.5 2x2.1 W

Wg2 = 1.7 2.25" W

War = 1.0 1.2 W

W, = 4.2 5.8 W

n = 58 58 %

L ... A X1 IO 5.0 W __

m = 100 100 %

Wmod = o 6.1 W

1) Each system
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R.F. CLASS C FREQUENCY TRIPLER, two systems in push-pull
LIMITING VALUES (Absolute limits)

C.C.S. 1.C: A.S:
Frequency f upto 500 up to 500 MHz
Anode voltage Va = max. 250 max. 250 V
Anode input power Wiga = max. 2x4 max. 2x5 W
Anode dissipation W, = max. 2x3 max. 2x3.75 W
Anode current I, = max. 2x30 max. 2x40 mA
Grid No.2 voltage Vg2 = max. 200 max. 200 V
Grid No.2 dissipation Wg2 = max. 2x1.5 max. 2x1.75 W
Negative grid No.1 voltage —Vgl = max. 100 max. 100 V
Grid No.l current Igl = max. 2x3 max. 2x4 mA
Heater to cathode voltage Vkt = max. 100 max. 100 V
OPERATING CONDITIONS c.c.s 1.C.A.S
Frequency f = 167/500 167/500 MHz
Anode voltage Va = 180 200 V
Grid No.2 supply voltage ngz = 180 200
Grid No.2 resistor Rg2 = 1200 1200 €
Grid No.1 resistors Rg, = 82 82 k1l
Input A.C. voltage, peaktopeak Vglgl'p = 165 165 V
Anode current Iy = 2x20 2x22.5 mA
Grid No.2 current Ig2 = 9.7 11.0 mA
Grid No.l current Igl = 2x0.9 2x0.9 mA
Anode input power Wig = 2%346 2x4.5 W
Anode dissipation W, = 2x2.45 2x3.05 W
Grid No.2 dissipation Wg2 = 1.65 2.05 W
Driver output power War = Isd: L.l W
Output power Wo = 2.35 2.95 W
Efficiency n = 33 33 %
Output power in load Wj‘ = 1.8 2.2 W

1) Each system. Fixed bias or a combination of fixed bias and grid current
biasing is not recommended.
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6360 QQE03/12
R.F. DOUBLE TETRODE
QUICK REFERENCE DATA
C telegr. mod.
A Freq. g agy
(m) (MHz) | Vu Wo (W) 1) Va Wo (W) 1)
(V) CCSs ICAS V) CCS ICAS
1.5 200 300 12 16 200 7l 8.8
250 9.0 11:2 ez
200 7.4 9.0 ————
fr. mult. B mod.
A Freq. 1
(m) (MHz) Va Wy (W) 5) Va wob)
V) CCS ICAS V) (W)
4.5/1.5 67/200 300 B 4.8 300 17.5
250 3.0 4.2 250 14
200 2.8 3.9 200 8.7
HEATING : indirect; cathode oxide-coated
Heater voltage Vi 63 12.6 V32
Heater current I 0.82 0.41 A
Pins 9-(4+5) 4-5
TYPICAL CHARACTERISTICS per system
Amplification factor of grid No.2
with respect to grid No.1 Mgog) = DD
Mutual conductance S (Ia =30 mA) = 3.3 mA/V

1)y Two systems in push-pull; useful power output in load

2) Occasional operation at 5.3V or 7.8 V(resp. 10.6V or 15.6V) is acceptable.
The tube may be used with only half the heater energized during the stand-by
period of a transmitter in order to reduce heater current consumption during

this time.
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CAPACITANCES

Anode to all other elements except grid No.1
Grid No.1 to all other elements except anode

Anode to grid No.1

Output capacitance
Input capacitance

The tube is internally neutralized

MECHANICAL DATA
Base : Noval
Socket 12422 502 01003
Tube retainer: 40647

Net weight BT E

per system

C, = 2.6 pF

Cg = 6.2 PF

Cagl < 0.1 pF

in push-pull

Co 1.4 pF

C; = 5.1 DR

Dimensions in mm

max22

=

max72
max78

T

Mounting position: arbitrary; if the tube is mounted horizontally, it is recom-
mended that pins 2 and 7 are placed in a vertical plane.

COOLING

Cooling: radiation and convection. The use of a closed can is not allowed

TEMPERATURE LIMITS (Absolute limits)

Bulb temperature max.
Temperature of pin seals max.
2
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R.F. CLASS C TELEGRAPHY ; two systems in push-pull
C.C S LIMITING VALUES (Absolute limits) continuous service

Frequency ... f______ 2L - 200 MHz,
:Amode voltage V, = max. 300 VvV
Anode dissipation W, = max. 2x5 W
Anode input power W;, = max. 2x11.25 W
Anode current Ia = max. 2x45 mA
Grid No.2 voltage ng = max. 200 V
Grid No.2 dissipation Wg2 = max. 2x1 W
Negative grid No.1 voltage _Vgl = max. 150 VvV
Grid No.1 dissipation ng = max. 2x0.2 W
Grid No.1 current Igl = max. 2x3 mA
Cathode current Iy = max. 2x50 mA
Peak cathode current Ikp = max. 225 mA
Heater to cathode voltage Vkf = max. 100 VvV

C.C.S. OPERATING CONDITIONS, continuous service

Frequency f N 200 200 200 MHz
Anode supply voltage Va=Vp = 300 250 200 V
Grid No.2 voltage ng = 175 i - Vv
Grid No.2 resistor Rg2 = - 47 22 k2
Grid No.1 voltage Vgl = -40 - -V
Grid No. 1 resistor Bg, 1 = - 18 15 kQ
Input A.C. voltage, peak to peak Vglgl'p = 110 110 115 ¥
Anode current Iy = 2x37.5 2x33.5 2x35 mA
Grid No.2 current Ig2 = 2.3 1.8 2.2 mA
Grid No.1 current Igl = 2x0.9 2.2 2.7 mA
Anode input power Wig = 2x11.25 2x8.4 2x7 W
Anode dissipation Wé = 2x4 2x2.9 2x2.8 W
Grid No.2 dissipation Wg2 = 0.4 0.3 0.33 W
Grid No.1 input power Wigl = 2x0.05 0.12 0.14 W
Output power Wo = 14.5 11 8.4 W
Efficiency n = 65 65 60 %
Output power Wo 2y = 12 9 7.4 W

1) Common resistor for both systems

2) Useful power output in load
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A

R.F. CLASS C TELEGRAPHY, two systems in push-pull; continued
1.C.A.S. LIMITING VALUES (Absolute limits) intermittent service

BIBQUEIEY. o e smn s e s s e s . ke S NIE,
Anode voltage Va = max. 300 VvV
Anode dissipation W = max. 2x7 W
Anode input power Wig = max. 2x15 W
Anode current Iy = max. 2x55 mA
Grid No.2 voltage ng = max. 200 Vv
Grid No.2 dissipation Wg2 = max. 2x1 W
Negative grid No.1 voltage —Vgl = max. 150 VvV
Grid No. 1 dissipation ng = max. 2x0.2 W
Grid No.l current Igl = max. 2x4 mA
Cathode current Ik = max. 2x65 mA
Peak cathode current Ikp = max. 2x300 mA
Heater to cathode voltage Vi = max. 100V

I.C.A.S. OPERATING CONDITIONS, intermittent service

Frequency f = 200 200 200 MHz
Anode supply voltage Va=Vp = 300 250 200V
Grid No.2 voltage ng = 200 = -V
Grid No.2 resistor Rg2 = = 27 8.2 kQ
Grid No.1 voltage Vgl = -45 v
Grid No.1 resistor Rg; 1) = - 18 15 k2
Input A.C. voltage, peak to peak Vglgl'p = 130 120 130 Vv
Anode current L = 2x50 2x40 2x42 mA
Grid No.2 current Igz = 3.0 2.4 3.1. mA
Grid No.l current Igl = 2x1.5 2.5 3.0 mA
Anode input power Wia = 2x15 2x10 2x8.4 W
Anode dissipation W = 2x6 2x3.5 2x3.4 W
Grid No.2 dissipation Wgz = 0.6 0.45 0.55 W
Grid No.l input power Wigl = 2x0.1 0.15 0.18 W
Output power Wy = 18.5 13 10 W
Efficiency n = 62 65 60 %
Output power Wo 2) = 16 11.2 9 W

1y Common resistor for both systems

2) Useful power output in load
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R.F. CLASS C ANODE AND SCREEN GRID MODULATION, two systems in push-
pull

C.C.S. LIMITING VALUES (Absolute limits) continuous service

Frequemcy .| e upto 200 MHz_
Anode voltage vV, = max. 240 V
Anode dissipation W, = max 2%x3.3 W
Anode input power Wia = max %7.5 W
Anode current Ly = max. 2x37.5 mA
Grid No.2 voltage ng = max. 200 Vv
Grid No.2 dissipation Wg2 = max. 1.3 W
Negative grid No.l voltage —Vgl = max. 150 Vv
Grid No. 1 dissipation ng = max. 2x0.2 W
Grid No.l current Igl = max. 2x3 mA
Cathode current I = max. 2x40 mA
Peak cathode current Ikp = max. 2x180 mA
Heater to cathode voltage Vit = max. 100 VvV

C.C.S. OPERATING CONDITIONS, continuous service

f = 200 MHz
Va=Vy, = 200 V
'\/g2 l) -
Bp 2} = 33 kQ
Vglgl'p 130 VvV
I = 2x33.5 mA
Ig2 = 2.6 mA
A.F. Igl = 1.5 mA
Wia = 2%6.7 W
Wa = 2x2.65 W
+ Wgz = 0.46 W
Wigg = 0.1 W
W, ¥ 8.1 W
n = 60 %
Wo ) =TI W
m = 100 %
Wmod = 6.7 W

1y See diagram
2) Common resistor for both systems
3) Useful power output in load
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R.F. CLASS C ANODE AND SCREEN GRID MODULATION, two systems in push-
pull; continued

I.C.A.S. LIMITING VALUES (Absolute limits) intermittent service

BYEquency s sesems e b smene oo SRR 200 MHZ
Anode voltage Va = max. 240V
Anode dissipation Wa = max. 2x4.6 W
Anode input power Wia = max. 2x10 W
Anode current L = max. 2x46 mA
Grid No.2 voltage Vg2 = max. 200 V
Grid No.2 dissipation Wg2 = max. 1.3 W
Negative grid No.1 voltage —Vg1 = max. 150 VvV
Grid No.1 dissipation ng = max. 2x0.2 W
Grid No.1 current Igl = max. 2x4 mA
Cathode current Ix = max. 2x52 mA
Peak cathode current Ikp = max. 2x240 mA
Heater to cathode voltage Vg = max. 100 Vv

I.C.A.S. OPERATING CONDITIONS, intermittent service

f = 200 MHz
Vg=Vp = 200 V
ng l) =
Rg, 2y = 15 kQ
Vgig1p * 130V
Iy = 2x43 mA
‘ S Iy s 3.1 mA
S ar Ig, = 3.3 mA
Yoz S Wia = 2x8.6 W
- W, = 2x3.7 W
+Vp Wg, = 0.54 W
Wig, = 0.2 W
W, = 9.8 W
n = 57 %
Wadd, = o 8.8 W __
m = 100 %
Wmod = 8.6 W

1) See diagram
2) Common resistor for both systems
3) Useful power output in load
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R.F. CLASS C FREQUENCY TRIPLER, two systems in push-pull
C.C.S. LIMITING VALUES (Absolute limits) continuous service

Frequency .t upto _200 MHz
Anode voltage Va = max. 300 V
Anode dissipation Wy, = max 2xS5 W
Anode input power Wia = max. 2x7.5 W
Anode current 1 = max. 2x30 mA
Grid No.2 voltage ng = max. 200 V
Grid No.2 dissipation Wg2 = max. 2 W
Negative grid No.1 voltage ~Vg, = max. 150 V
Grid No.1 dissipation ng = max. 2x0.2 W
Grid No.1 current Igl = max. 2x2 mA
Cathode current Ik = max. 2x35 mA
Peak cathode current Ik = max. 2x225 mA
Heater to cathode voltage Vit = max. 100 V

C.C.S. OPERATING CONDITIONS, continuous service

Frequency f = 67/200 67/200 67/200 MHz
Anode supply voltage Va=Vp = 300 250 200

Grid No.2 voltage ng = 150 161 155V
Grid No.2 resistor Rg2 = = 47 15 k2
Grid No.1 voltage Vgl = -100 = -V
Grid No.1 resistor Rgl Iy = - 47 33 kQ
Input A.C. voltage, peak topeak Vglgl'p = 230 230 230 V
Anode current Ia = 2x24 2x25 2x28.5 mA
Grid No.2 current Ig2 = 2.0 1.9 3.0 mA
Grid No.1 current Igl = 2%1 .10 2x1.0 2x1.6 mA
Anode input power Wia = 2x7.2  2x6.25 2x5.7 W
Anode dissipation W, = 2x4.0 2x3.75 2x3.8 W
Grid No. 2 dissipation Wg2 = 0.30 0.31 0.46 W
Grid No.l input power Wigl = 0.23 0.23 0.35 W
Output power W, = 6.5 5.0 3.8 W
Efficiency n = 45 40 33.5 %
Output power Wo 2y = 3.5 3.0 2.8 W

1y Commbn resistor for both systems

2) Useful power output in load
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R.F. CLASS C FREQUENCY TRIPLER. two systems in push-pull; continued
I.C.A.S. LIMITING VALUES (Absolute limits) intermittent service

Frequency .. £ upte 3 200 _ MHz _
Anode voltage Va = max. 300 V
Anode dissipation W, = max. 2x7 W
Anode input power Wig = max. 2x10 W
Anode current Ia = max. 2x42 mA
Grid No.2 voltage Vg2 = max. 200 Vv
Grid No. 2 dissipation Wg2 = max. 2 W
Negative grid No.l voltage _Vgl = max. 150 VvV
Grid No. 1 dissipation ng = max. 2x0.2 W
Grid No.l current Ig1 = max. 2x3 mA
Cathode current Ix = max. 2x45 mA
Peak cathode current Ikp = max. 2x300 mA
Heater to cathode voltage Vkf = max. 100 Vv

I.C.A.S. OPERATING CONDITIONS, intermittent service

f = 67/200 67/200 67/200 67/200 MHz
Va=Vp = 300 300 250 200 V
ng = 150 175 176 175 -V
Rg2 = = - 18 4.7 kQ
Vgl = -100 -100 = = ¥
Rgy 1) = - - 27 22 kQ
Vglgl'p = 240 230 230 230 'V
Ia = 2x32.5 2x32.5 2x36 2x39 mA
Ig2 = 3.5 sl 4.1 5.2 mA
Ig1 = 2%1.:9 2%1.2 2x1.9 2x2.3 mA
Wia = 2x9.7 2x9.7 2%9 2x7.8 W
W, = 2x5.8 2x6.1 2x5.9 2x5.55 W
Wg2 = 0.53 0.47 0.72 0.91 W
Wigl = 0.45 0.28 0.43 0.52 W
Wo = 7.8 ) 6.2 4.5 W
] = 40 37 34.5 29 %
Wo2) o= 4.8 4.2 4.2 3.5 W

1) Common resistor for both systems

2) Useful power output in load
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A.F. CLASS AB AMPLIFIER AND MODULATOR WITHOUT GRID CURRENT
LIMITING VALUES (Absolute limits) only for speech and music

Anode voltage Va = max. 300 V
Anode dissipation W, = max. 2x7 W
Anode input power Wi, = max. 2x15 W
Anode current I = max. 2x50 mA
Grid No.2 voltage ng = max. 200 V
Grid No.2 dissipation Wg2 = max. 2x1 W
Peak grid No.2 dissipation Wgzp = TIaX . 2x2 W
Negative grid No.1 voltage —Vgl = max. 150 VvV B
Grid No.1 dissipation ng = max. 2x0.2 W E
Grid No.1 current Igl = max. 2x4 mA —_
Cathode current Iy = max. 2x60 mA
Peak cathode current Ikp = max. 2x300 mA
Heater to cathode voltage Vit = max. 100V
OPERATING CONDITIONS
Vi = 300 250 200 v
Vg = 200 200 200 A%
Vg, ly = -21.5 -21.5 -21.5 v
Raa', 10 8 6.5 kQ2
Vglgl'p 0 43.5 0 44.5 0 43.5 V
L, = 2%15 2x36 2%15 2x34.5 2x15 2x33 mA
Ig2 = 1.2 12.6 1.4 12.4 2.4 14 mA
Wgz = 0.24 2:5 0.28 25 0.48 2.8 W
Wia = 2x4.5 2x10.8 2x3.75 2x8.65 2x3.0 2x6.6 W
W, = 2x4.5 2x4.8 2x3.75 2x4.0 2x3.0 2x3.1 W
Wo = 0 12 0 9.3 0 7.0 W
n 5 = 56 = 54 = 53 %
dtot = - 2.15 - 24 - 3.2 9
1) Individual adjustment of the grid bias of each system is recommended
September 1969 9
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A.F. CLASS ABAMPLIFIER AND MODULATOR WITH GRID CURRENT

LIMITING VALUES (Absolute limits)only for speech and music

Anode voltage

Anode dissipation

Anode input power

Anode current

Grid No.2 voltage

Grid No.2 dissipation

Peak grid No.2 dissipation

Negative grid No.l voltage

Grid No.1 dissipation

Grid No.l current

Cathode current

Peak cathode current

Heater to cathode voltage

OPERATING CONDITIONS

Va =

S =

Vg = max. 300 VvV
Wy = max. 2x7 W
W., = max. 2x15 W
Iy = max. 2x50 mA
ng = max. 200 V
W. = max. 2x1 W
\ = max. 2x2 W
—Vgl = max. 150 V
W = max. 2x0.2 W
Igl = max. 2x4 mA
I = max. 2x60 mA
Ikp = max. 2x300 mA
Vit = max. 100V
300 250 200 A%
200 200 200 \Y%
-21.5 -21.5 =21 Vv
6.5 5.0 Dis kQ2
0 64 0 67 0 54 V
2x15 2x50 2x15 2x50 2x 15 2x41.1 mA
1.2 11.4 1.4 13 2.4 19 mA
0 24056 0 2x0.62 0 2x0.22 mA
0.24 2.3 0.28 2.6 0.48 3.8 W
0 2x0.02 0 2x0.02 0 2x0.01 W
2x4.5 2x15 2x3.75 2x12.5 2x3.0 2x8.22 W
= 2x4.9 2x6.25 2x3.:.79 2x5. 3 2x3.0 2x3.87 W
0 17.5 0 14 0 8.7 W
- 58 - 56 - 53 %
s 5.0 - 9.5 o= 6.0 %

1) Individual adjustment of the grid bias of each system is recommended
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6252 QQE03/20

R.F. DOUBLE TETRODE

QUICK REFERENCE DATA (two systems)
N . C telegr. Cagy mod. X . C fr.mult.
e - red .
v w A% w v w
IVH_I a ) a 6] I\/H’{ a (9)
()| MH2) gy Ly | o) | o (m) ) (MH2) 5y | w)
1:3 200 600 | 48 500 | 31 4.5/1.5 67/200 | 300 10
400 30 300 17 2..25/0.75 133/400 | 300 8
300 21 B mod.
200 13
0.75 400 400 | 24 300 | 13 (\éf)‘ X’\?)
300 | 17
200 11 500 | 23.5
0.5 600 400 | 20 400 | 13.2

HEATING: indirect, series or parallel supply; cathode oxide-coated

Heater voltage Vi = 6.3 12.6 N
Heater current Iy = 1.3 0.65 A

Pins 5-(1+7) 1-7

CAPACITANCES per system
Anode to all other elements except grid No.1 Ca = 2.6 pF
Grid No.l to all other elements except anode Cgl = 7.0 pF
Anode to grid No.1 Cagl < 0.08 pF
Cagl_cn < 0.035 pF

See electrode arrangement (page 2) for internal neutralisation by Cp and Cy'
in push-pull
Output capacitance Co = 1.6 pF

Input capacitance Ci = 4.4 pF

September 1969 || “ 1
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1

TYPICAL CHARACTERISTICS

Amplification factor of grid No.2
with respect to grid No.l

Mutual conductance S (Ia

MECHANICAL DATA

Base : Septar

Socket 1 2422 513 00001
Anode connector: 40623

Net weight 155 g

k,s

Hgogy (Ta =

1}

20 mA) = 9
20 mA) = 2.5

mA/V

Dimensions in mm

Mounting position: arbitrary

TEMPERATURE LIMITS (Absolute limits)
Temperature of anode seals and bulb

Temperature of bottom seals

COOLING

Generally natural cooling is sufficient with: Vga
Va
Va

ol
dlTe]
2w
x‘?i
o
| ©
Ei £
~ |
St
_ Br ¥
E
max. 220
max. 180

600 V up to 150
500 V up to 200
300 V up to 430

(WC
()C

MHz
MHz
MHz

Above these limits or with high ambient temperatures it may be necessary to
direct an air flow of about 15 1/min. on top of the bulb to keep the seal tempera-

tures within the stated limits

1y Max. 3 mm glass included
2y Max. 2.5 mm glass included

| | September 1969



QQE03/20

R.F. CLASS C TELEGRAPHY
LIMITING VALUES (Absolute limits)

Anode voltage V, = max. 600 V
Anode dissipation a - max. 2x10 W
Grid No.2 voltage ng = max. 250 V
Grid No.2 dissipation Wgz = max. 2x1.5 W
Negative grid No.l voltage —-Vgl = max. 75V
Grid No.l circuit resistance with fixed bias Rgl = max. 50 k@
Grid No.l circuit resistance with automatic bias Rg1 = max. 100 k2 —
Grid No.l current Ig = max. 2x2.5 mA —
]. SrasOe:
=0 el
Cathode current Ix = max. 2x55 mA 1
Heater to cathode voltage Vkf = max. 100 V
OPERATING CONDITIONS, two systems in push-pull
Wavelength A = 1.5 L.2 1.9 1.5 m
Frequency f = 200 200 200 200 MHz
Anode voltage Vg = 600 400 300 200
Grid No.2 voltage \’g7 = 250 250 250 200
Grid No.l voltage Vgl = -60 =50 -40 -30
Anode current Ia = 2x50 2x50 2x50 2x50 mA
Grid No.2 current Ig2 = 2x4 2x4 2x4.5 2x4 mA
Grid No.l current lg1 = 2x0.7 2x0..7 2x0.7 2x1 mA
Anode input power Wi, = 2x30 2x20 2x15 2x10 W
Anode dissipation Wq = 2x6 2x5 2x4 .5 2x3.5 W
Grid No.2 dissipation Wg2 = 2x1.0 2x1.:0 %11 2x0.8 W
Grid No.l input power wigl = %) I =< <l W
Output power Wo = 48 30 21 13 W
Efficiency n = 80 75 70 65 %
September 1969 “ ” 3
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i

R.F. CLASS C TELEGRAPHY (continued)
OPERATING CONDITIONS, two systems in push-pull

Wavelength A = 0.75 0.75 0.75 0.5 m
Frequency f = 400 400 400 600 MHz
Anode voltage Va = 400 300 200 400 V
Grid No.2 voltage ng = 250 250 200 250 'V
Grid No.1 voltage Vgl = =50 -40 =30 -50 V
Anode current Ia = 2x50 2x50 2x50 2x50 mA
Grid No.2 current Igz = 2%2.5 2x2.5 2x3.0 2x2.5 mA
Grid No.l current Igl = 2x0,7 2x0.6 2x0.3 2x0.7 mA
Anode input power Wia = 2x20 2x15 2x10 2x20 W
Anode dissipation W, = 2x8 2%6.5 2x4.5 2x10 W
Grid No.2 dissipation Wg2 = 2x0.6 2x0..6 2x0.6 2x0.63 W
Grid No.l input power Wigl = 2 1.5 1 W
Output power Wo = 24 17 11 20 W
Efficiency n = 60 57 55 50 %
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R.F. CLASS C ANODE AND SCREEN GRID MODULATION
LIMITING VALUES (Absolute limits)

Anode voltage V, = max. 500 V
Anode dissipation W, = max. 2x10 W
Grid No.2 voltage ng = max. 250 V
Grid No.2 dissipation Wgz = max. 2x1.5 W
Negative grid No.l voltage —Vgl = max. 100 V
Grid No.l current Igl = max. 2x2.5 mA
Cathode current Ig = max. 2x50 mA
Heater to cathode voltage Vkf = max. 100 VvV

OPERATING CONDITIONS, two systems in push-pull

Wavelength A = 1.5 1.5 0.75 m
Frequency f = 200 200 400 MHz
Anode voltage Va = 500 300 300 VvV
Grid No.2 voltage ng = 250 250 250 'V
Grid No.l voltage Vgl = -80 -50 =90
Anode current Ly = 2x40 2x40 2x40 mA
Grid No.2 current Ig2 = 2x4 2x4 2x3 mA
Grid No.l current Igl = 2x1.0 2x1.0 2x1.0 mA
Anode input power Wia = 2x20 2x12 2x12 W
Anode dissipation W, = 2x4.5 2%3 .5 2%5.:5 W
Grid No.2 dissipation Wgz = 2x1 2x1 2x0.75 W
Grid No.!l input power Wigl = 2x5 2x2.5 w
Output power Wo = 31 17 13 W
Efficiency n = 77.5 71 54 %
Modulation factor m = 100 100 100 %
Modulation power Wmod = 20 12 12 W

September 1969 ” || 5
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R.F. CLASS C FREQUENCY TRIPLER
LIMITING VALUES (Absolute limits)

Anode voltage Va = max. 600 V
Anode dissipation W, = max. 2x10

Grid No.2 voltage ng = max. 250 V
Grid No.2 dissipation Wg2 = max. 2x1.5
Negative grid No.l voltage —Vgl = max. 200 V
Grid No.!l circuit resistance with fixed bias Rgl = max. 50 k2
Grid No.l circuit resistance with automatic bias Rgl = max. 100 kR
Grid No.l current Igl = max. 2x2.5 mA
Cathode current Ik = max. 2x30 mA
Heater to cathode voltage Vkf = max. 100 V

OPERATING CONDITIONS, two systems in push-pull

Wavelength b = 4.5/1:5 2.25/0.75 m
Frequency f = 66.7/200 133/400 MHz
Anode voltage ¥a = 300 300 V
Grid No.2 voltage ng = 250 250 V
Grid No.1 voltage Vgl = =175 -175 V
Anode current I, = 2x45 2x45 mA
Grid No.2 current Igz = 2x3.0 2x2.8 mA
Grid No.1 current Ig1 = 2x1.5 2x1.2 mA
Anode input power Wiz = 2x13.5 2x13.5 W
Anode dissipation Wy = 2x8.5 2x9.5 W
Grid No.2 dissipation ng = 2x0.75 2x0:.7° W
Grid No.l input power Wigl = 2x1 2x2 W
Output power Wo = 10 8.0 W
Efficiency n = 37 29.5 %
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AF. CLASS B AMPLIFIER AND MODULATOR
LIMITING VALUES (Absolute limits)

Anode voltage Vg = max. 600 V
Anode dissipation Wy, = max. 2x10 W
Grid No.2 voltage ng = max. 250 V
Grid No.2 dissipation Wg2 = max. 2x1.5 W
Negative grid No.l voltage —Vgl = max. 7
Grid No.1 circuit resistance with fixed bias Rgl = max. 50 k@
Grid No.l circuit resistance with automatic bias Rgl = max. 100 k2
Cathode current Ix = max. 2x55 mA
Heater to cathode voltage Vkf = max. 100 V
OPERATING CONDITIONS, two systems in push-pull
Anode voltage Vg = 500 300 A%
Grid No.2 voltage ng = 250 250 A%
Grid No.1 voltage Vgl = -26 =25 AY
Load resistance Raall = 20 11 kQ
Input A.C. voltage,

peak to peak Vglgl'p = 0 52 0 50 V
Anode current Iy = 2%12.5 2x36.5 2x12.5 2x35 mA
Grid No.2 current Igz = 2x%0.35 2x8.1 2x0.6 2x%9.5 .‘mA
Grid No.2 dissipation Wg2 = 0.18 4.05 0.3 4.75 W
Anode input power Wia = 2%6.25 2%18.25 2x3.75 2x10.5 W
Anode dissipation Wa = 2x%6.25 2x%6.5 2%3.75 2x3.9 W
Output power W, = 0 23.3 0 13:2 ‘W
Total distortion diot = - 35 = 3.5 %
Efficiency n = - 635 = 63 %
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R.F. DOUBLE TETRODE

Double tetrode for use as class C amplifier at frequencies up to 600 MHz in

continuous tunable transmitters for a large frequency range.

CAPACITANCES

Anode to all other elements except grid No. 1 Ca =
Grid No.1 to all other elements except anode Cgl
Anode to grid No.1 Cagl =
Neutralizing capacitances Ch=6Ch=

For further data and curves of this type
please refer to type QQE03/20

2.6
6.2
0.04 to 0.07
0.015to0 0.04

pF
pF
pF
pF
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R.F. DOUBLE TETRODE

QUICK REFERENCE DATA
C telegr. C freq. tripler
Ci.C S L.C.A.S. C..C.5, 1.C.A.S.
Freq. 7
(MH - ; ¥, W, Va Wo Va Wo Va W,
V) (W) (V) (W) (V) (W) (V) (W)
960 250 7 250 8
320/960 250 2.75 250 3

HEATING : indirect; cathode oxide-coated
Heater voltage Vg = 6.3 12.6 V+10%
Heater current I¢ = 0.6 0.3 A

Pins 7-(1+8)  1-8

CAPACITANCES (each system)

Anode to all other elements except grid No. 1 Cy = 1.35 pF
Grid No.1 to all other elements except anode Cgl = 4.5 pF
Anode to grid No.1 Cagl = 0.145 pF

TYPICAL CHARACTERISTICS

Anode voltage Vo = 350 V
Grid No.2 voltage Vo, = 200 V
Anode current Iy = 25 mA
Mutual conductance S = 10.5 mA/V
Amplification factor of grid No.2
with respect to grid No.1 Mgogy = 26
TEMPERATURE LIMIT (Absolute limit)
Temperature of pin seals max. 220 °C
Bulb temperature max. 220 °¢

—
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MECHANICAL DATA Dimensions in mm

B
Example of anode-tank
circuit connector at 960 MHz
\ J
N\ Z !
I
I 5
AN

Socket assembly : B8 700 71
Net weight 135 g

Mounting position: arbitrary

2 l l . l September 1969
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R.F. CLASS C TELEGRAPHY

LIMITING VALUES (Absolute limits) Cc.C.S. LC.AS,

Frequency f up to 960 up to 960 MHz

Anode voltage V, = max. 400 max. 400 V

Anode input power Wia = max. 2xI10 max. 2x12 W

Anode dissipation W, = max. 2x8 max. 2x10 W

Anode current 1 = max. 2x45 max. 2x50 mA

Grid No.2 voltage ng = max. 225 max. 225 'V

Grid No.2 dissipation Wgz = mag. 2815 max. 2x1.75 W p—
Negative grid No.l voltage _Vgl = max. 100 max. 100 V E
Grid No.1 current Igl = max. 2x4 max. 2x5 mA —

OPERATING CONDITIONS, two systems in push-pull

C.C.S. I.C.A.S.

Frequency f = 960 960 MHz
Anode voltage Va = 250 250 V
Grid No.2 voltage Vg, = 160 1) 1702)V
Grid No.1 voltage Vgl = ) =15 WV
Grid No.l resistor Rg1 = 20 20 k@
Anode current I = 2x35 2x40 mA
Grid No.2 current Ig2 = 15 15 mA
Grid No.1 current Igl = 2x0.75 2x0.75 mA
Anode input power Wia = 2x8.8 2x10 W
Anode dissipation Wao = 2x5.4 2x5.4 W
Grid No.2 dissipation Wg2 = 2D 2.9 W
Driver output power War = 1.4 1.4 W
Output power Wo = ) 8 W
Output power in the load W/ = 4 5 W
Efficiency n - 40 0 %

1y Adjust Vg, until I = 2x35 mA at Wo max.
2) Adjust ng until I; = 2x40 mA at W max.
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R.F. CLASS C FREQUENCY TRIPLER

LIMITING VALUES (Absolute limits) C .C.5: I.C.A.S.
Frequency f upto 960 up to 960 MHz
Anode voltage Va = max. 400 max. 400 V
Anode input power Wia = max. 2x10 max. 2x12 W
Anode dissipation W, = max. 2x8 max. 2x10 W
Anode current I = max. 2x40 max. 2x40 mA
Grid No.2 voltage ng = max. 225 max. 250 V
Grid No.2 dissipation Wgz = max. 2x1.5 max. 2x1.75 W
Negative grid No.1 voltage -Vgl = max. 100 max. 100V
Grid No.l current Igl = max. 2x4 max. 2x5 mA

OPERATING CONDITIONS , two systems in push-pull
C.C.S. I.C.A.S.

Frequency f = 320/960 320/960 MHz
Anode voltage A = 250 250 'V
Grid No.2 voltage Vg2 = 150 170 'V
Grid No.1 resistor Rgl = 20 20 k@
Anode current L 8 2x37.5 2x40 mA
Grid No.2 current Ig2 = 1Es) 16 mA
Grid No.l current Igl = 2%2.25 2x2.25 mA
Anode input power Wiqg = 2%9...5 2x10 W
Anode dissipation Wy = 2x8 2x8.5 W
Grid No.2 dissipation Wg2 B 2.25 2.8 W
Driver output power Wyar = 3 3 W
Output power W, = 2.75 3 W
Output power in the load Wj = L. 1.8 W
Efficiency n = 14.7 15 %
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R.F. DOUBLE POWER TETRODE

QUICK REFERENCE DATA
A Freq. C telegr. 1) Cag2 mod. 1)
(m) (MHz) Va W (W0 Va Wo (W)
V) CCS ICAS V) CCS ICAS
1.5 200 750 26 35 600 17 26
500 26 425 16
1.2 250 500 23

HEATING : indirect; cathode oxide -coated
Heater voltage Ve o o= 6.3 12.6 V
Heater current I¢ = 1.6 0.8 A

Pins 5-(1+7) 1-7

CAPACITANCES per system

Anode to all other elements except grid No.1l Cy = 3.8 pF
Grid No.1 to all other elements except anode Cgl = 8 pF
Anode to grid No.1 cagl < 0.07 pF
Cathode to grid No.2 Crg, = 65 pF 2)

TYPICAL CHARACTERISTICS
Amplification factor of grid No.2

with respect to grid No.1 Hgog,

Mutual conductance S(I, =30 mA) = 3 mA/V3)

Ly Two systems in push-pull
2) Including internal capacitor between grid No.2 and cathode

3) Per system

—

September 1969 ‘ l



QQE04/20

i

TEMPERATURE LIMITS (Absolute limits)

Temperature of anode and pin seals max. 180 ©°C

Bulb temperature max. 220 °C
MECHANICAL DATA Dimensions in mm
Base : Septar

Socket 1 2422 513 00001

Anode connector : 40615

Net weight 160 g

Mounting position: arbitrary

2 | I H September 1969
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R.F. CLASS C TELEGRAPHY , two systems in push-pull
C.C.S. LIMITING VALUES (Absolute limits),continuous service

O e e L upts 2000 Hpxe 240 MO,
Anode voltage V, = max. 750 max. 670 V
Anode input power Wi, = max. 2x18 max. 2x16 W
Anode dissipation Wa = max. 2x7.5 V4
Anode current Iy = max. 2x45 mA
Grid No.2 voltage ng = max. 250 v
Grid No.2 dissipation Wg2 = max. 5 W
Negative grid No.1 voltage —Vgl = max. 175 A%
Grid No.l current Igl = max. 2x5 mA
Grid No.1 circuit resistance Rgl = max. 50 kQ 1)
Grid No. 1 circuit resistance Rgl = max. 25 k2 2)
Heater to cathode voltage Vg = max. 100 \%

C.C.S. OPERATING CONDITIONS , continuous service

f = 200 200 200 250 250 MHz
Vy = 750 500 400 500 400 V
ng - 200 200 200 200 200 V
Vgl = -65 -65 -65 -65 -65 V
L, = 2x24 2x36 2x45 2x32 2x40 mA
Ig2 = 1S 14 14 12 14 mA
Igl = 2x1.4 2x1.3 2x1.4 2x0.9 2x1.0 mA
= 150 150 150 140 140 V
g181'p
Wigl = 2x0.10 2x0.09 2x0.10 2x0.06 2x0.07 W
W = 3.0 2.8 2.8 2.4 2.8 W
)
Wia = 2x18 2x18 2x18 2x16 2x16 W
W, = 2x5 2x5 2x5.25 2x7.0 2x7.5 W
Wo = 26 26 25.5 18 17 W
n = 72 72 71 56 53 %
I) Per system 2) per tube

September 1969
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R.F.. CLASS C TELEGRAPHY , two systems in push-pull; continued
I.C.A.S. LIMITING VALUES (Absolute limits),intermittent service

S A L L. . ]
Anode voltage V, = max. 750 max. 670 V
Anode input power Wi, = max. 2x25 max. 2x22 W
Anode dissipation W, = max. 2x10 W
Anode current L = max. 2x57.5 mA
Grid No.2 voltage ng = max. 250 \%
Grid No.2 dissipation Wg2 = max. 5 W
Negative grid No.l voltage —Vgl = max. 175 A%
Grid No.l current Igl = max. 2x5 mA
Grid No. 1 circuit resistance Rgl = max. 50 k<2 l)
Grid No.1 circuit resistance Rgl = max. 25 k2 2)
Heater to cathode voltage Vkf = max. 100 Vv

1.C.A.S. OPERATING CONDITIONS , intermittent service

Frequency f = 200 MHz
Anode voltage V, = 750 V
Grid No.2 voltage ng = 200 V
Grid No.1 voltage Vg1 = =50 V
Anode current I = 2x32.5 mA
Grid No.2 current Ig2 = 22 mA
Grid No.1 current Igl = 2x2.0 mA
Input A.C. voltage, peak to peak Vglgl'p = 130 V
Grid No.1 input power Wig, = 2x0.12 W
Grid No.2 dissipation Wg2 = 4.4 W
Anode input power Wia = 2x24.4 W
Anode dissipation Wy = 2x6.9 W
Output power Wo = 35 W
Efficiency n = 72 %
1) Per system 2) Per tube
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R.F. CLASS C ANODE AND SCREEN GRID MODULATION, two systems in push-
pull

C.C.S. LIMITING VALUES (Absolute limits),continuous service

o SO, ppts 200 vpkm 250 N
Anode voltage Vi = max. 600 max. 530 V
Anode input power Wia = max. 2xl11 max. 2x10 W
Anode dissipation Wa = max. 2x5 W
Anode current L = max. 2x37.5 mA
Grid No.2 voltage ng = max. 250 \Y
Grid No.2 dissipation Wgz = max. 3.4 W
Negative grid No.l voltage —Vgl = max. 175 Vv
Grid No.l current Igl = max. 2x5 mA
Grid No.1 circuit resistance Rgl = max. 50 ke l)
Grid No.1 circuit resistance Rgl = max. 25 kQ 2)
Heater to cathode voltage Vit = max. 100 A%

C.C.S. OPERATING CONDITIONS, continuous service

Frequency f = 200 200 MHz
Anode voltage Va = 600 425 'V
Grid No.2 voltage ng = 200 200 V
Grid No.1 voltage Vg1 = -65 -60 V
Anode current I = 2x18 2x26 mA
Grid No.2 current Igz = 16 16 mA
Grid No.1 current Igl = 2x1.3 2x1.2 mA
Input A.C. voltage, peakto peak Vglgl'p = 150 140 V
Grid No.1 input power W-lgl = 2x0.09 2x0.075 W
Grid No.2 dissipation Wg2 = 3.2 3.2 W
Anode input power Wia = 2x10.8 2x11 W
Anode dissipation w, = 2%2.8 2x3 W
Output power W, = 17 16 W
Efficiency n = 79 72 %

Modulation factor

£ 3
]
—
w
o
—
w
w

Modulation power

1) Per system 2) Per tube
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R.F. CLASS C ANODE AND SCREEN GRID MODULATION, two systems in push-
pull; continued

I.C.A.S. LIMITING VALUES (Absolute limits),intermittent service

ik RS- L B A NEE
Anode voltage Va = max. 600 V
Anode input power Wi, = max. 2x18 W
Anode dissipation Wy = max. 2x7.5 W
Anode current I, = max. 2x47.5 mA
Grid No.2 voltage ng = max. 250 V
Grid No.2 dissipation Wg2 = max. 5
Negative grid No.l voltage —Vgl = max. 175V
Grid No.l current Igl = max. 2x5 mA
Grid No.1 circuit resistance Rgl = max. 50 k2 l)
Grid No.1 circuit resistance Rgl<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>